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PUBLISHER'S LETTER d 


Solar cells becoming 
ever more efficient 


Solar cells are one of those products which 
area bit ofa sleeper. Sure they're handy if you 
have a boat or a recreational vehicle and they 
doa good job of keeping your batteries charged 
if you are away from mains power. And they 
are increasingly being used for remote com- 
munications. Apart from that though, they are 
bit of a yawn aren't they? They're still too 
expensive to contemplate for power genera- 
tion unless you are "out in the sticks" and so 
most people don't even think about them. Or 
at least, I don't. 


But recently, there was a news item which made me sit up and take notice. 
That famous solar cell development team at the University of NSW, com- 
prising Professors Martin Green and Stuart Wenham and their devoted 
research staff, have just been awarded the Australia Prize. This is the 
nation's most prestigious and valuable science prize, worth a total of 
$350,000. 

They received the prize for their continuing work on solar cells. Cur- 
rently, they have pushed solar cell technology to an efficiency of 24.596. 20 
years ago, 15% was the accepted limit. Now, using present technology, they 
reckon 28.8% is the limit but they are continuing their work to push it 
further. They are also predicting that the cost could eventually drop to $1 
per watt. 

Now these figures mean that we are getting to the point where solar cells 
must be regarded as a mainstream energy source. An efficiency of 25% 
certainly rivals that for the whole coal/energy generation/distribution proc- 
ess, especially when the cost of coal extraction is considered. But solar 
power has the virtues that it is continuously renewable and does not 
continually contribute to air pollution or carbon dioxide emissions. 

More importantly, an efficiency of 25% means that solar panels will get a 
lot smaller than they are today while their output rises. This means that you 
could have a SkW or 10kW array which would fit on or be part of the roof of 
an average house. And at a dollar per watt, the cost would be only a small 
part of the cost of a new house. 

Sure, there are still batteries to consider but you can see that, probably 
within the next 10 years or so, a completely solar-powered house would be 
a practical possibility in most parts of Australia. You would probably rely 
on solar collectors for hot water but the rest of the electric load, including 
air-conditioning, could be handled by solar cells. 

Those sorts of figures could also be applied to the majority of offices in 
Australia, particularly when you consider that most of the workload is 
carried out during daylight hours. 

In colder, less sunny parts of Australia, where domestic heating is pretty 
crucial, natural gas would be the natural choice for its efficient and low 
pollution outcome. 

Does this mean that many Australian houses and offices could eventually 
do without electricity from coal-powered generators? The answer is clearly 
yes. In the long-term. that must be a good result for everyone. 


Leo Simpson 
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these limitations with our BIOS card. Supports hard 
drives up to 8.4GB capacity & does not need any 
software. 


Cat. 2564 HDD ISA BIOS Card 

Also available, a BIOS controller card with support ns 
4HDD's and 2 FDD's & 1/0. 
Cat. 2565 HDD Cont ISA IDE BIOS. $107 
Cat, 2588 HDD Cont ISA 4HDD216550 1P/1G $139 
Year 2000 BIOS Card — 
Even Pentium motherboards are not pU К 
immune to the Year 2000 bug! This L 
Year 2000 BIOS Card solves the | 
problem of progression from 1999 to 
2000 as well as 21st century leap years. It is also dou- 
ble-buffered to take care of the Crouch-Echlin effect. 
Cat. 3359 ‘Year 2000 BIOS Card $129 
E&OE Alpricesinclude sales tax MICROGRAM 0499 


— Ue. 


Fax: (02) 4389 8388 


Web site: 
www.mgram.com.au 


Vamtest Pty Lid trading as MicroGram Computers ACN 003 062 100 


Autopilots for 
radio controlied 
model aircraft 


Everyone is familiar with the concept of 
autopilots for aircraft. They take over control 
of the aircraft and let the pilot have a rest 
from the humdrum of normal flight. But the 
concept of an autopilot for a radio controlled 
model aircraft is quite different. 


By BOB YOUNG 


The difference between an autopi- 
lot for a jetliner and one for a model 
aircraft is that while a full-scale air- 
craft always has a skilled human pilot 
on hand to intervene, an autopilot for 
a model aircraft lets an unskilled op- 
erator do the flying. A real aircraft's 
autopilot controls all flight functions, 
while а model aircraft's autopilot con- 


trols only aileron and elevator, as we 
shall see. 

The story of how autopilots became 
aviable proposition harks back to early 
Russian attempts at biological control 
ofcrop pests. If that seems like an odd 
precursor, read on. 

The development of autopilots for 
model aircraft goes back a long way 


This photo shows the original crop spraying model aircraft which was fitted 
with an optical autopilot so that unskilled users could fly it. 
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and probably began with the first R/C 
models. However, the first serious 
commercial attempt to create a viable 
low cost autopilot would probably be 
the device designed by the renowned 
American R/C pioneer Maynard Hill. 
Maynard set several altitude records 
for R/C models in the early 1960s, 
some reaching nearly 10,000 metres. 

Now the problem with high alti- 
tude flying is that of keeping the model 
in the correct attitude to achieve best 
rate of climb. At any sort of altitude it 
becomes almost impossible to tell if 
the model is climbing or diving, let 
alone tell if it is at the best climb 
angle. It is also very easy to tear the 
wings off a model if the pilot is una- 
ware of speed build up in a dive. It is 
here that an autopilot becomes in- 
valuable. 

Maynard's device used radioactive 
isotopes, such as those found in some 
smoke detectors, in the sensors and 
these were mounted on the wing tips, 
nose and tail of the model. The princi- 
ple of operation of this device was 
extremely clever and relied upon the 
gradient of the electrostatic field sur- 
rounding the Earth. The voltage of 
this field diminishes with altitude and 
so if the model raised or lowered its 
wing tips or raised or lowered its пове 
or tail, a voltage differential was de- 
tected by the sensors. This was ampli- 
fied and used to apply the арргоргі- 
ate corrections to the model aircraft's 
flight controls. 

While this device worked very ef- 
fectively, the radioactive components 
caused concern and it never found its 
way into popular usage. 


Russian development 

The autopilot described here had 
its beginnings in 1975, in Russia, when 
Igor Tsibizov, fresh from military serv- 


which the paper balls were ejected. 


ice, arrived at the SKB-AM (Student's 
design office for aeromodelling) and 
began work there. Igor was soon ap- 
proached by A. S. Abashkin, the chief 
of a mechanisation department at the 
Kishinev Institute of Biological Meth- 
ods of Plant Protection. His brief was 
in regard to the development of model 
aircraft to scatter wasp larvae over 
crop fields. 

It appears that the USSR was 
amongst the first countries in the 
world to recognise that the large-scale 
use of chemicals in farming was not a 
wise practice. They therefore em- 
barked on an extensive program of 
biological methods of pest control and 
this became very large in relation to 
the rest of the world. In 1990 alone, 
the USSR claimed to have treated 27.6 
million hectares with a parasitic wasp 
(Trichogramma) that lays its eggs in- 
side the larvae of crop pests. 

Now the cost of delivering the wasp 
larvae was, and still is, a serious con- 
cern. Normal methods of delivery in- 
clude tractor, aircraft and helicopters, 
with rates of treatment ranging from 
100 to 250 hectares per hour. Divide 
250 into 27.6 million and you get a lot 
of hours. 

It turns out that this Trichogramma 
wasp is very tiny and this means that 
the aircraft are flying with a very pe- 
culiar cargo, about 2kg of tiny paper 


This view of the crop sprayer shows the hole at the end of the wing spar through 


balls! There have been over 70 spe- 
cies of Trichogramma used around the 
world but of these only about 20 spe- 
cies have been mass-reared for field 
use. And this in itself is a very inter- 
esting story. 

In the project that Igor worked on, 
the biological plants cultivated the 
larvae to the chrysalis phase, at which 
point they were placed in darkness, 
whereupon their development was 
suspended. The transformation of the 
chrysalis into an adult wasp can only 
take place in the presence of light. 

The chrysalises were then packed 
into paper balls about 10mm in dia- 
meter, without any food. Still without 
light, the chrysalis remained in sus- 
pended development. Just prior to 
being dropped over the fields, the pa- 
per balls were pierced with a sharp 
instrument, thus letting in sufficient 
light to allow the wasp to resume de- 
velopment. Within 24 hours of being 
dropped, the adult wasp would 
emerge from the paper ball and imme- 
diately look for a suitable host for its 
eggs. The eggs develop into larvae 
which eventually kill the host, thus 
achieving the pest control function. 

Approximately 400 balls were 
dropped per hectare and in tests con- 
ducted in Moldavia and Krasnodarskiy 
Ктаї, the system worked well. But 
clearly, the balls weigh practically 


nothing and so a full size aeroplane is 
flying almost empty, merely carrying 
air in the balls. With aircraft and heli- 
copters being very expensive to run, it 
becomes obvious that there are great 
savings to be had using model aircraft 
to deliver the wasps. 

However the real saving comes 
about if the farmers can manage the 
model themselves and it is here that 
the autopilot is not a luxury but an 
absolute necessity. 


Solving the problems 


The development of a suitable 
model aircraft was a major project. It 
was immediately apparent that the 
highest level of automation was re- 
quired and all of this had to fit into a 
model aircraft of modest dimensions. 
Remember here that all of this took 
place from 1975 onwards. Miniaturi- 
sation was only just beginning and 
the autopilots available in those days 
were confined to Maynard Hill's elec- 
trostatic system and some small mili- 
tary gyroscopes, which were far too 
big and bulky. 

Maynard's device proved to be un- 
suitable because the flying took place 
atanaltitude of no more than 3 metres 
and changing atmospheric and Earth 
field conditions caused serious instab- 
ility. And the one thing you do not 
need when cruising at 3 metres and 
100km/h is instability! 

Igor went through an intense pe- 
riod of trying all sorts of devices, rang- 
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Flying only а few metres 
above the crop, the plane 
would release hundreds of 
tiny paper balls over each 
hectare. Each paper ball 
was pierced at release so 
that the developing wasp 
inside could escape and 
release its eggs. 


ing from the simple to the exotic, be- 
fore finally settling on an optical sys- 
tem of sensing. 

In the optical system an array of 
four photodiodes was arranged to 
“look” in four directions, to the left, 
right, front and rear. In effect, the di- 
odes “look” at the horizon and they 
sense the line between the bright sky 
and the darker ground. 


Operating principle 

The operating principle is quite sim- 
ple. As long as the outputs from all 
four photodiodes are equal, the out- 
put from the autopilot is zero. If the 
model begins to drop its nose, for 
example, the rear diode will “see” the 
bright sky and the front diode will 
“see” the darker ground. This will 
develop an error voltage across the 
sensor array and this voltage is fed to 
the processor in the autopilot. The 
processor then sends a correction to 
the elevator servo which results in an 
UP elevator correction being applied. 

As the nose comes up, the error 
voltage diminishes until equilibrium 
is re-established. The more clearly 
defined the horizon is, the better the 
system works. Two obvious disadvant- 
ages to this system are that no night 
flying is possible and snow and haze 
can cause serious resolution problems. 
However, for most conditions the sys- 
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tem works well. 

It is important to note that this au- 
topilot will not control altitude or di- 
rection (yaw). It is merely a device to 
maintain level (horizontal) flight. 
However, this is the hard bit and it 
leaves the pilot plenty of time to con- 
centrate on direction and height. 

The original agricultural aircraft was 
a rather unusual looking model fitted 
with some very unusual mechanics. 
The fuselage was a basic fibreglass 
shell with one former upon which 
almost all of the mechanical compo- 
nents, engine, scatter mechanism, 
main undercarriage and struts, were 
mounted. The engine was a standard 
10cc 2-stroke, attached via a shock- 
absorbing mount. The fuel tank was 
under the engine and thus used a fuel 
pump. 

The wing was foam covered with 
polyester film. The wing spars were 
made of titanium pipe 18mm in dia- 
meter and also acted as spray ducts 
for the paper balls. The scatter mecha- 
nism was driven from a small turbine 
mounted in the air collector. It took 
the balls, punched a hole in them and 
then delivered the ball along with a 
portion of air to the hollow wing spars. 
Thus the balls shot from the wing 
tips. An additional outlet shot balls 
directly downwards. Up to 2000 balls 
could be carried per flight. 


а 


In operation, the aircraft treated 
approximately 100 hectares per hour 
and was flown successfully by un- 
skilled operators; all in all a signifi- 
cant achievement. 


Present day autopilots 

Asa footnote to this biological con- 
trol story, the patents to the autopilot 
were sold overseas and form the basis 
of the HAL-2100 and PA-1 autopilots 
now available in most model shops. It 
is also sold as the Graupner AP-2000. 
Included in this article is a photo of 
the latest version, soon to be mar- 
keted by Silvertone Electronics. 

As сап be seen from the photo, there 
is a mushroom-shaped module and 
this houses the four photodiodes. The 
module is mounted under the model 
in a very precise manner. There a 
number of important points in the 
installation. Briefly, they are the align- 
ment of the sensor head in the correct 
sense; ie, the front diode of the fore/ 
aft pair is actually pointing to the 
front of the model. To assist in this, 
the housing is marked with two small 
arrows, one for the “+” mode and one 
for the "Х" mode. 

In the “+” mode, the diodes point to 
the front, back and to the two sides, In 
the “X” option (45° to the line of flight), 
the photodiodes point to the left/front, 
right/front, left/rear and right/rear. 
This mode is available because it 
sometimes helps eliminate shading 
from wing-mounted undercarriages 
and mufflers on side mounted engines. 
A DIP switch is used to select this 
option. 

The second point in the installa- 
tion is that the alignment of the diode 
array must be perfectly horizontal in 
relation to the tailplane. Finally, a 
trainer installation should have 2-3° 
pitch offset which will result in a 
gentle climb. 

It is not recommended that the mod- 
ule be mounted on the top of the model 
because bright sunlight can cause se- 
tious problems. Often the model will 
turn towards the Sun and possibly 
entera shallow dive. The photodiodes 
in the array are set well back in a 
small tube in the sensor head mould- 
ing to provide additional shielding 
from bright sunlight. 

Before each flight it is important to 
check that these holes have not been 
blocked by dirt, grass or other debris. 
A blocked or dirty hole will cause a 
serious imbalance in the sensor in- 


This is the current model autopilot which is microprocessor controlled, The 
mushroom-shaped module contains the four photodiodes which look at the 
horizon, This model will be marketed by Silvertone Electronics. 


put. Side mounted motors present a 
particular problem here because the 
oily exhaust gas is sprayed over the 
sensor head; this installation is not 
recommended. 


Photodiode memory 


One interesting point in regard to 
the photodiodes is the problem of 
memory. If the sensors have been left 
in the dark for a length of time or the 
model has been stored, initially they 
may not work correctly. A simple anal- 
ogy would be if a person is kept in the 
dark for several hours and then 
brought out into bright daylight. It 
then takes some time for that person’s 
eyes to adapt to the higher light lev- 
els. Thus, it is recommended that the 


module is left in daylight in a bright 
area for at least 12 hours after removal 
from prolonged darkness. This allows 
the module to adjust to the light levels 
and balance itself. It is important to 
ensure that all sides of the module are 
exposed to the same light levels. 

The output of the photodiode array 
is fed into a microprocessor which 
then applies the appropriate correc- 
tions to the two main flight controls, 
aileron and elevator. In essence, this 
is similar in action to the in-line mixer 
published in the July 1997 issue of 
SILICON CHIP, in that the output from 
the receiver goes into the autopilot 
and the servos plug into the auto 
pilot, making it an in-line device. How- 
ever, in this case the mixing occurs 


between the light source inputs and 
the channel inputs, not between chan- 
nels, 

As the transmitter control sticks are 
moved off-centre, the effects of the 
autopilot corrections are reduced. 
However, when the sticks are returned 
to neutral, the full effect of the auto- 
pilot control corrections are applied 
to the controls and the model returns 
to horizontal flight. 

Thus if a beginner is using the sys- 
tem on a model aircraft and he gets 
into difficulties, then all he need do is 
let go of the controls and the model 
will return to horizontal flight auto- 
matically. 

An additional channel is required 
to adjust the gain (or sensitivity) from 
the transmitter for the most success- 
ful operation of the optical autopilot. 
The gain control sets the amount of 
correction the autopilot will apply to 
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These cross-sectional drawings show the construction ої the crop-spraying 
model aircraft and the hollow tubing used as wing spars and spray outlets. 
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the flight controls and the gain may be 
set in flight using a proportional chan- 
nel. Gain control is needed to prevent 
the model from “over controlling”, a 
situation where the autopilot applies 
too much correction to the flight con- 
trols and quiet literally shakes the 
model. It is very useful in different 
flying conditions. 

The extreme low gain setting 
switches the autopilot off completely. 
Some autopilots feature a program- 
ming function that will allow a preset 
reduction in gain when flying with- 
out the extra gain control channel (4- 
channel systems). 

There is one very important final 
point when setting up a model with 
an autopilot. It makes good sense to 
install a throttle fail-safe device such 
as that published in the June 1997 
issue of SILICON CHIP. Because the 
model will now fly perfectly well by 
itself, a radio failure becomes a seri- 
ous business. The model can fly long 
distances under perfect control from 
the auto pilot and could land good- 
ness knows where. The throttle fail- 
safe will shut off the motor upon loss 
of signal and the autopilot will bring 
the model down safely in close prox- 
imity to the field. 


Learning to fly 


Learning to fly with an autopilot 
fitted is an interesting experience and 
it certainly speeds up the process re- 
markably as well as increasing the life 
span of the models and improving 
safety all round. In a model helicop- 
ter, the autopilot would be used to 
control the “cyclic pitch”, thus keep- 
ing the rotor disc horizontal. Com- 
bined with a tail rotor gyro, this de- 
vice can take most of the pain out of 
learning to fly helicopters. 
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Getting started 
with Linux; Pt.2 


Setting Linux up to dual-boot with Windows 
is relatively straightforward, although there 
are quite a lot of options to consider. 
Alternatively, you can set Linux up as the 
sole operating system on something as simple 


as a 386 or 486 PC. 


By BOB DYBALL 


One way to squeeze more life out of 
an old “cast-off” PC is to run Win- 
dows.3.1 or, depending on your appli- 
cation and the machine, plain MS 
DOS. On the other hand, Linux might 
just be the answer, particularly if you 
want to use the machine as a file or 
printer server, as a web server or in 
some other LAN or Internet applica- 
tion. 

The big advantage of Linux is that 
you don't need fancy hardware with 
lots of RAM to run it. As many people 
have found, it will run quite nicely on 
an old 386 or 486 machine. Others 
consider Linux а fast, stable operating 
system that's cheap to buy and are 
installing it on Pentium, Pentium II 
and other late-model PCs. 

What hardware do you really need 
to run Linux? Although there are a 
couple of enthusiastic groups trying 
to "port" Linux to XT or 286 systems 
(in other words, rewrite it), the usual 
mainstream Linux distributions need 
at least a 386. From there, you need to 
have a look at the uses you might put 
the system to, to see what CPU, RAM 
and other hardware you'll need. 

Generally speaking, Linux will run 
on a system with as little as 4MB of 
RAM but really needs at least 8MB 
and preferably 16MB to move along 
reasonably well. If you plan on using 
X11 or Xfree86, Linux's version of X 
Windows, then 16MB should be seen 
as a minimum. 

The amount of hard disc space re- 
quired depends on the installation 
options you choose. If you want a 
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simple file server and printer server, 
then you really don't need to install X 
Windows unless you want to run it 
occasionally to enable easier configu- 
ration. And that's the crunch — config- 
uring Linux, for someone who is used 
MS DOS and MS Windows, can be 
rather scary. 

A "small" installation will occupy 
50MB to 200MB of disc space, de- 
pending оп the options selected. More 
complete installations will require at 
least 500MB but if you are interested 
in recompiling the Linux kernel, then 
1-1.5Gb would be desirable. This 
should provide enough room for the 
source code to be installed as well. 


Linux Red Hat (from Red Hat 
Software) is a popular commercial 
distribution of Linux. The box 
includes three CD-ROMs, a boot 
floppy and a manual. 


Note, however, that the sizes vary a 
little from one distribution to another, 
as some come with extras that the 
others don't have. Installing a mini- 
mal Open Linux system without X11, 
for example, requires 55MB. An aver- 
age X11 setup will require about 
137MB, while a larger installation 
with, say, DRDOS, NetWare client and 
Apache Web Server will need around 
418MB. The complete works, with all 
options, will set you back 988MB. 


Networking Linux 


Networking Linux to machines run- 
ning other operating systems is no 
problem. For example, Linux with the 
Australian "Samba" program installed 
can easily be networked with PCs run- 
ning Windows for Workgroups 3.11, 
Windows 95, Windows 98 or Win- 
dows NT. The Linux PC “looks” as if 
it is just another part of a Workgroup, 
or even part of a Domain, sharing files 
or printers with others in the net- 
work, 

Linux can also be used as a fax 
server, a modem server, a workstation 
running asa client in a Novell Netware 
network, or as a Unix workstation — 
all this for a fraction of the cost of 
many of the alternatives. 


Hardware support 


Support for popular network, video 
and SCSI cards is not usually much of 
a problem with Linux. However, you 
might find that some of the latest cards, 
along with some less popular older 
cards, aren't supported. If your net- 
work card isn't directly supported in 
its native mode but has an NE2000 
emulation mode, it should work per- 
fectly if you choose the NE2000-com- 
patible driver. The vast majority of. 
network cards fall into this category. 

Some SCSI controller cards might 


cause problems, although most popu- 
lar cards are supported in the stand- 
ard kernel distributed with Linux. If 
you have a SCSI card that’s not well 
known, check to see if it’s supported 
before attempting to install Linux. 

Users of IDE hard disc drives will 
have an easier time but only for drives 
up to 8GB. Above this limit, Linux 
(like Windows NT) can become con- 
fused and detect only an 8GB hard 
disc when, in fact, you really have 
10GB or more. 

On the display side, you will need a 
video card that’s supported if you want 
better than 640 x 480 screen resolu- 
tion and 16 colours. Although your 
fancy new 16MB 2D/3D video card 
will have immediate support for Win- 
dows 98 or NT, you might have to 
wait for some time before support ap- 
pears for it under Linux. As before, 
some older, less popular video cards 
won't be supported, so shop carefully 
if bargain hunting for hardware. 

If you want to use your Linux box to 
connect to the net, or work as a 
“router” or firewall, then you'll prob- 
ably find an external modem easier to 
debug (if necessary). That's because 
you can watch the lights, something 
missing on most internal modems. 

Printer support is fairly reasonable. 
If your printer isn’t listed in your Linux 
distribution, you can usually find 
something that’s close enough by us- 
ing one of the emulations listed in the 
printer's manual. 

The printer control file can be rather 
interesting. This is basically a text file 
that covers the capabilities of the 
printer. One that's close to your printer 
can be modified to suit or you might 
write one from scratch by referring to 
the documentation in the “man” pages 
(on-line help) supplied with Linux. 


Partitioning drives 

There are a number of choices when 
it comes to installing and booting 
Linux. Some of these might seem con- 
fusing at first, especially if you are 
used to booting DOS or Windows 95/ 
98 from the C: drive. Linux can be 
installed on a second or third hard 
disc drive (in DOS terms, say the D: or 
Е: drive) and booted using a special 
boot manager called LILO (Linux 
Loader). LILO is supplied with Linux 
and it also allows Linux to be started 
using a boot floppy. 

If you already have a Working Win- 
dows 3.11 or Windows 95/98 system, 


Getting started 
with Linux; Pt.1 
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Fig.1: this screen grab shows Caldera OpenLinux 1.3 operating in XWindows 
and running the KDE desktop manager. This has a similar look and feel to 


Windows 98. 


Getting started 
with Linux; Pt.1 
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Fig.2: by way of comparison with Fig.1, 
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DUI 
this screen grab is from Windows 98. 


There are many similarities between the two. 


you could leave the C: drive where it 
is, add a second hard disc and install 
Linux on this new hard disc. Once 
formatted under Linux, this Linux 
hard disc drive will normally be in- 
visible to your Windows 95/98 sys- 
tem. 

Alternatively, if your C: drive has 


lots of room and you'd like to keep 
Windows there, you might consider 
installing Linux into the MS DOS fil- 
ing system. Although not as efficient 
as an installation to Linux's own na- 
tive format, it can still work in this 
way. 

Another option, if you have lots of 
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| Purpose - Comments - 
umane dne old "System 
ВА 'ommander" program. It provides 
MidnightCommander| тс n/a ап easy way to find your way around 
Linux. 
= Has a number ої switches. | is pones 
the most useful. For example, if Is 
Directory. Is dir  |gives a listing that's too long for the 
2 screen, use Is | more. This is like dir/p 
і їп DOS. 
Commandline options| --help n ] 
Make a directory | mkdir md 
vee a forward slash i grange 
T irectories. For example, cd/ goes to 
лопне рогу, e Cd ine root directory in Linux whereas ed 
goes to the DOS root directory. 
‘Type help for a list of commands. For 
Help, command list | help help ща epi wpsrman pt 
iman Is. Type q to quit from man. 
qus. apropos followed by the name 
Similar commands | apropos n/a jot the command for a list of similar ог 
related commands. 
Restarting system | reboot 
Complete shut down | | halt БӨЛӨК Ыы човин DOT І 


space on your hard disc, is to first 
defragment the disc and then shrink 
the existing partition so that a second 
partition can be added for Linux. Com- 
mercial partition managers such as 
Partition It! and Partition Magic are 
not only able to re-size partitions and 
convert from one file system to. an- 
other (eg, FAT16 to FAT32 and back 
again), but can also work as boot man- 
agers. Basically, a boot manager al- 
lows you to choose the operating sys- 
tem at boot up. 

The FIPS utility. freely available 
with Linux under the Gnu or GPL 
License, is also able to re-size parti- 
tions. A word of warning: irrespective 
of the software used, always back up 
any important data before attempting 
to re-size a partition. Repartitioning 
involves major changes to the organi- 
sation of your hard disc and it's all too 
easy to lose data if something goes 
wrong during the conversion process. 

Check too that you are using the 
latest version ofthe software. FIPS 1.5 
will not support FAT32 whereas FIPS 
2.0 will, for example. Do not attempt 
to use Fdisk to repartition your disc — 
you will lose data if you do. 

The safest approach, if you want to 
keep your original Windows operat- 
ing system, is to adopt the first sug- 
gested method; ie, add a new hard 
disc, install Linux to this drive, and 
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use LILO to select which operating 
system you want to use. 

LILO writes to the partition loader 
area of the hard disc where the parti- 
tion table is stored. It is easily con- 
figured to provide one of several op- 
tions: (1) immediate boot up to a de- 
fault operating system; (2) wait for a 
few seconds to allow the desired op- 
erating system to be selected (the 
system boots to the default system if 
no keys are pressed); and (3) wait 
indefinitely for a choice to be made. 

If you subsequently decide that you 
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Fig.3: before installing Linux, use the 
System Properties dialog box in 
Windows 95/98 to obtain details on 
expansion card settings. 


don’t want LILO on your hard disc 
and want to use a boot disc or some 
other method of booting, it is easily 
removed by typing (at the DOS 
prompt): FDISK /MBR 

Ifyou intend using Linux as arouter 
and firewall for Internet access, it 
makes some sense to initially keep 
your options open and install Linux 
in a dual-boot with say Windows 95. 
By keeping Windows 95, you'll still 
be able to dial in and get your email or 
run a program such as C-Proxy (see 
SILICON CHIP, November 1998) while 
you get Linux up and running. 


Pre-installation checkup 


The main snag you'll likely run into 
here, especially if you're completely 
replacing the existing operating sys- 
tem, is figuring out the settings on 
your various I/O cards. 

Most things, like COM1, COM2 and 
your printer port, are no-brainers — 
Linux can pick these up without any 
problems. However, if you have an 
internal modem, it will often be set to 
COM3 and an odd IRQ and it's useful 
to know this before installing Linux. 
Similarly, it might be useful to know 
the IRQ and I/O port settings for your 
network card. 

In case you're wondering, the cur- 
rent version or “kernel” of Linux 
doesn’t fully support plug and play 
(PnP). Some of the modules will de- 
tect the settings of PnP devices, while 
others might need to be set to manual 
(or non-PnP) mode. Newer releases of 
Linux will include increased support 
for PnP and USB (Universal Serial 
Bus) devices. 

If you've already got Windows 95/ 
98 installed, you can quickly find out 
what the settings are for each card via 
the System applet in Control Panel. 
To do this, double click the System 
icon, select the Device Manager tab 
then select an item and click the Prop- 
erties button. From there, you can 
make a note of the IRQ and 1/0 set- 
tings for any network, video and sound 
cards or, in the case of a modem, its 
COM port setting. 

If you have older non-PnP cards, 
you may have to temporarily remove 
them from the PC and refer to the 
manuals to discover the settings. 

During the installation, you may 
find that there are some settings that 
cannot be changed or which aren’t 
recognised. By knowing the settings 
beforehand, you'll save a lot of time 
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Fig.4: the rawrite.exe utility i is in the /dosutils ire d of this Red Hat Lun 
distribution. You use this utility to make a Linux boot disc. 


when it comes to getting everything 
up and running after Linux has been 
installed. 


Installation 


OK, you're finally ready to install 
Linux. You've backed up everything 
that's worth backing up, you've got all 
the details on the add-on cards and 
you have a Linux CD. 

Often, a Linux CD on it's own is 
Tine, provided that the CD is bootable 
and the PC's system BIOS supports 
booting from a CD-ROM drive. If you 
have an older PC, you probably won't 
have the luxury of being able to boot 
from your CD (bootable CD disc or 
not). The way around this is to pre- 
pare one or more floppy boot discs 
from the Linux CD-ROM. 

Commercial distributions usually 
come supplied with boot discs. How- 
ever, if your Linux came from a mag- 
azine CD-ROM, a book CD-ROM or a 
low-cost GPL source, you will have to 
make the boot discs yourself. These 
are created from the DOS prompt (on 
blank DOS-formatted floppy discs) 
using a utility on the Linux CD called 
RAWRITE.EXE and an appropriate boot 
image file. 

When you run RAWRITE.EXE, itini- 
tially asks for the source of the disc 
image file (eg, boot.img). If this file is 
in the bootimg folder, for example, 
you simply type /bootimg/boot.img. 
After that, RAWRITE prompts you to 
enter the target drive (usually A). In 
any case, be sure to consult the docu- 
mentation supplied with your distri- 
bution for details. 

Once you have the boot disc, you 


can use it to reboot your system and 
proceed with the installation. Alter- 
natively, you can boot from the CD (if 
your system supports it and the CD is 
bootable). After that, it’s just a matter 
if following the prompts and answer- 
ing the odd question. 

Most Linux distributions ask simi- 
lar questions during installation, al- 
though some look prettier on screen 
than others. A progress bar is usually 
present and there's often some indica- 
tion as to how far the installation has 
progressed and how long is left to go. 
Here, I like Caldera Open Linux, as 
you can press ALT-F2 to go to another 
“window” where you can to read a 
number of useful on-line help files, or 
even play a quick game of Tetris while 
the installation goes on in the back- 
ground! 

The first stage of the installation 
might ask where the Linux software is 


Desperation Stuff 


to be found. Assuming you've obtained 
a commercial distribution, this will 
be the CD- ROM but there are also 
some clever options to allow installa- 
tion directly off the net (very slow 
unless you have ISDN). What ever 
you do, be sure to refer to the manual 
supplied with your distribution, par- 
ticularly when it comes to selecting 
an installation class. 

If you're planning on running a net- 
work, you will have to enter in your 
system's IP address, the domain name 
and the PC's name. If you don't intend 
connecting to the Internet, or even if 
you do and this system is to function 
asa firewall/router, use a domain name 
that's not valid in the outside world. 

As an example, let's call the PC 
fred, assign it an IP address of 
192.168.1.1, and call the domain 
network.home. The complete named 
address for the PC will thus be 
fred.network.home. 

Yourother PCs on the network must. 
be given different names and IP ad- 
dresses but note that the domain name 
(network.home) remains the same. 
Your local area network will function 
quite happily, despite not having a 
domain name with a conventional 
extension (eg, .com or .com.au, etc). 
However, you can still set up your PC 
to route traffic to these domains after 
dialling in to the net (more on this 
next month). 

During the installation, if you se- 
lect X11 or Xfree86 (the Linux 
"XWindows" look-alike), you may also 
beasked about your VGA card. Unless 
you are absolutely sure of what you 
have, it's best to select “Don't Probe" 
and configure Xfree86 after installa- 
tion when you do have the necessary 
information. It can be quite annoying 
if you set the wrong card or monitor 
refresh rates and get stuck with a 
screen you can't read or a VGA card 
that's locked up. 

1f something goes wrong during in- 
stallation, simply reinstall Linux over 
the top of the previous installation. 

Next month we'll show you how to 
configure Samba, so that your Linux 
“box” can function as a file and printer 
server to a Windows network. We'll 
also describe how to set Linux up as a 
router, so that a number of people can 
share one Internet connection. Finally, 
to make it all safe, we'll set it up asa 
firewall, to keep some of the latest 
Trojans and nasties, like NetBus and 
Back Orifice, at bay. sc 


APRIL 1999 13 


MITH 


DIC 


Adaptors 


24/12V хо 45У@07А auto M9587 


51995 <. «оо 
$1995 ee = 

51995 NEW 
1.5 to 12У DC @1.5А Adaptor 


NEM 53495 


DSE charger 6У/12У 1A 


Suitable for high capacity batteries,eg: boat, caravan, 


motorbike and golf carts. 
$3995 


24/12V to 6.0V@0.7A auto 


24/12V to 9.0У@07А auto M 98589 


Converter 24V DC to 12V DC 2A 
Converts 24V DC to 12У DC @ 2A 
with a 7A surge. 
мові 


Small Compartment Box 
Stackable modular system for bits and 


NEW 


=—— J pieces. 


‘tm S595 


Wire tab joiner 
0.5-2.5mm 10-pack 

Simple method of joining 
2 wires without soldering 


4mm 10-pack 175 
6mm 10-pack 5195 
пут 10-pack. 5215 
12mm 10-раск н 5235 


Mounting base 


19mm x 19mm 10-pack 


For use with cable ties. 
H 1989 


Telephone splice connector 


Simple way of joing 5295 NEW 


2 small wires 
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That's where you go! 


DIC! 


Where do you go for 
Electrifying Books 
and New Products? 


TTL Cookbook Бу Don Lancaster 

Best selling book Бу Don Lancaster is the standard reference 
for TTL devices. Covers what they are, how they work and 
how to use them. 


CMOS Cookbook 2nd EDITION 
Contains all you need to understand and successfully use 
CMOS (Complementary Metal-Oxide Semi Conductor) 
integrated circuits. Written in a cookbook format that. 


requires little math. 
$3995 


Remote Area Power Supply Book 
115-page book compiled for people who have an interest in 
the application of renewable energy technologies. Great for 
buying a power supply system or gaining a practical. 
understanding of renewable energy. 


AD A——— 52995 


1999 Australian Internet Book 3rd Edition 
Explains the Internet and how best to use it. Includes the 
latest on ISPs, Internet software, building your own website, 
online chats and more. 8: 


A ———— 53 995 


Trouble shooting and Reparing PC Drives 
Get your drives and memory systems running quickly and 
efficiently - and keep them that way! Designed for computer 
enthusiasts and technicians, it covers installation, 
configuration and ж 


LITT frin 8.57 95 


Phase-Locked Loops 
3rd Edition 

Best selling book and disk package teaches the skills needed in 
order to design efficient Phase-Locked Loop (PLL) circuits 
including digital PLLS and other recent innovations. 5 


ifti 5148* 


Geneaology Online WEB Edition Book 


Endorsed by leading Genealogical Societies! Its never been 

easier - or less expensive - to satisfy your curiosity about your 

roots. Book and accompanying website provide all you need 

to explore your families history. 
ES 


do 855" 


Master IC Cookbook 


Everything you need to know about integrated circuits, fully 
updsted with the latest information! Read the latest technical 
information on tht st popular types of integrated 


circuits (ICs). 8 
86995" 


*Available only at PowerHouse stores and through Direct Link 
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Fun-Filled and Useful Kits ? 


DUE 9 
Have you ever wanted to make a mechanical insect that appears to 
have its own intelligence? Make a self-propelled robot that copies 
the behaviour of simple insects like a cockroach 

* Designed from simple analogue circuitry, Сури can sense and move 
‘away from physical obstacles like walls and furniture, can be light 
seeking (phototropic) or light avoiding (photophobic) 

+ Easy mechanical construction and reliable operation, this bug can be 
made by anyone with an interest in electronics 

* Consists of just З ICs, low-power regulator and components. 


id є» Mar ’99 
Cybug Predator 9 


‘Add-on boards for the Cybug to give your robot extra 
characteristics, Two modules included: the prey board, which 
transmits an ЇВ signal, and the predator board, which seeks out and 
“hunts” the prey. Battle your Cybug against your friends, or watch 
two Cybugs interact as one chases the other around the room. 


ЄЎ. April '99 


Ka 


bugs not incl 


Digital Trigger Adaptor, Mk II ỌỌ 


An updated version of the 1995 Digital Trigger 
Adaptor, utilising a complex programmable logic 
device (CPLD not included) 

* The adaptor, when connected to a CRO, will 
trigger the scope when all relevant input 
conditions are тет. 

* Eight inputs (expandable up to 24 with slave units) 

+ Frequencies up to 20MHz 

* Trigger pulse delay from lus to Ims after 
preselected event 

* ПЗ the size of the original kit, with all logic 
programmed into the CPLD chip 

* Source code included on floppy disc 


є Feb'99 | 55 995 


Electric Fence Controller Q 

+ Higher output than previous design — up to 5 km 
multiwire fence length. Design uses DC-DC 
inverter to supply 390V DC. 

* Power supply: 12V DC 

+ EMI Surpessed output. 

* Much cheaper than commercial units 

* Includes high quality sealed, weather 
proof case worth $29! 


The Screecher Car Alarm МКІЇ Q 
Uses a high-output, compact piezo siren to blast 
an intruder inside your car! 

* Compact, easy to install and extremely effective 

+ Features entry and exit delays, transition-sensitive 
input triggers and a 

* Includes 'soft warn 
minded owner that in з few seconds the Screecher 


n E) пә $2995 


‘Avallablty: Our kis consist of many different parts from numerous suppliers. Whist we have co 
supply, sometimes problems can arise in obtaining all of the parts. Thi 
heck beforehand, please don't hesitate 


however if you'd like to 


Direct Link is equipped with the service centre to supply you with a hassle free 
delivery direct to your door. PHONE 1300 366 644 to place your order 


PIC Based LED Fun Kit © 


* Have fun and learn about Microcontrollers at the 
same time 

* One board lets you construct 8 different projects 
such as timer, dice roller, mini alarm and more 

* Includes buzzer, LEDs, programmed IC (PIC) and 


all components. 5 І 495 


+ Злу volage 3V DC 


12V Car Ammeter © 

+ Circuit measures voltage drop across negative strap 

+ 10 LEDs to indicate level of charge or discharge 

* Displays levels between -25A and 25A on 12V 

* Ue to monitor the state of charge of the battery 
to control accessory loads, etc. 

* Power supply: 12V DC 

* Includes all components and PCB 


ШЕШ ув os 
й 


$1695 


Guitar Compressor Q 

+ 9-12V DC power 

* Acts as an auto level control. 

+ Audio effects including compression, sustain & limiting 
+ Accepts signals from guitars, microphones or similar 

+ Kit includes all components, РСВ and instructions. 


Mar '99 
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argers, Adhesives & Service Aids? 


Weller Super Glue Dick Smith Un-Du Label 

Butane Gas Bottle Electronics Remover 

To suit Weller Strong adhesive Air Jet Removes adhesive labels pu 
: d В 

а u АЯ Сеп б ton into, ШЕЯ ene ces E 

ma items. 4 grams. EE reser потене ос Spia) ^ Evaporates rapidly. Non- 


"e - condensation. 250g can 
$750 кєз 5495 == $4450 


Vernier Callipers 
These wellfinished 50mm vernier callipers provide inside, outside, step, and depth $ 9 5 
measurements, with scale resolution of 005mm or 1/128". Made from very strong 


polyamide material, they provide both imperial and metric measurements. 438 


staining remover. 30ml 
bottle. 


" $995 


6/8 Pin Modular Crimping Tool NiCad & NimH Plug-In Charger = 
Cuts and strips cables, and crimps various 6-pin Slot the batteries in and plug the charger into any 

and 8-pin modular connectors including 6P4C mains socket. Charges 2 or 4 x АА or AAA NiCads E 
(Rl-I 1), 6P6C (RJ-12), and 8P (RJ-45) varieties. _ or | or 2x 9V cells 


Rugged metal construction for accurate crimps. Мо 


: $3995 ЕТЕШ 91495 (WM 


NiCad & NimH Cabinet 


Charger 
Fast charges 2 or 4 x AAA, AA, C or D batteries 
in five hours or up to 2 9V batteries in 10 hours. 


маи 


52225 


SCOOP PURCHASE LIMITED STOCKS 
Transformer No 2nd Winding 


5195 
swe 60% о only 


Rotary Coax Strippers 

This tool will strip both the outer jacket and inner 
insulation of your coax in one easy operation. 
Suits common RG-58/59/62 and RG-6 coax cables. 
Comes with an Allen key for blade cutting 


depth adjustment. 57495 


Adjustable Visor Magnifier 


This lightweight visor simply slips onto your head 
and flips down when а magnified view is needed. 
Has selectable 2.2X and 3.3X magnification, 


52995 


27С64-15 150nS EPROM Greencaps 
і 5 595 Pack A Mixed sizes from 0.001 to 000224 5295 
3 
SAVE OVER 40% Pack B Mixed sizes from 0.0027 to 000554 295 
LIMITED STOCKS 


Pack С Mixed sizes from 0.0068 100018. ane $295 
UMCIICL 7106 3.5 Digit ADC 


“5395 ecd e — «m 
save 60% 


Pack E Mixed sizes from 0.047 to 0. luf $395 
оү SAVE 30% LIMITED STOCKS SAVE 30% 
DICKS SMITH 
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Where do you go for 


Meters, Security and Communications? 


DICKE 


MITH 


Plastic Siren Cover 

This plastic siren cover is made out of high-density 
UV-proof polypropylene, specially developed 

by ACI Fox. 

(в 


011275197 sli 


2-Sector Alarm 

Control Module 

Features two independent N.C. (Normally Closed) 

sectors, instant and delayed; siren drivers capable of. 
driving 2 x 8 ohm horn speakers, a 3A output relay, 
entry/exit delay 3-minute automatic cut-off siren 


timer and reset, 52 955 
PTX UHF Learning Remote EW 


Replace old or worn out remote controls! This 
remote is ideal for car alarms, home 

alarms, panic buttons, garage doors and copies 
most radio frequency ‘fixed code’ remote controls. 


same code each time, s oppoted to code-Nopping 
ог со grabbing’ remotes). 
1640 


Security Door Beam 

This infra-red door beam is ideal for 

shop fronts and store rooms, Features 
alarm/chimeloff mode and 7-metre range. 
Includes door beam, sirenchime unit, 10m 


cable, power adaptor, beam 
ТУ С.) 
15900. 

EXCLUSIVE 
20-Channel DSE Handheld UHF 
This transceiver covers the frequency range of 
433750-434225МН: with 20mW RF EIRP output. 
No license is required and the maximum typical line 
of sight range is Ikm. Provides scanning facilities, 
CTCSS (sub-audible tone) selective calling with 38 
available tones, а back-lit LCD screen, a fitted flexible 


antenna, plus a belt-lip and a carry strap. 


D 1090 


PHONE: 1300 366 644 (Local Call Charge) РАХ: 
MAI 


(02) 9395 1155 

DICK SMITH ELECTRONICS, Direct Link Reply Paid 160, 

PO Box 321, North Ryde NSW 1670 (c 

Please add postage (up to 5kg) to your order, as follows: 

= $400 ($1 Up To $50) « $750 ($51 Up To $100) = $900 ($101 Up To $500) 
or f over Sig) email directlink@dse.comau (er 

Cards Accepted. - Gift Vouchers Available 


Compumeter Ultrasonic Measure 

A great idea for homebuyers, tradesmen, architects and anyone who 
works on quotations. This ultrasonic tape measure makes 
measuring distances from SScm to 12 5m as easy as pressing a 
button. It has a five-digit LCD screen which shows metric/imperial 
measurements and modes. As well, it has addition, area/volume 
calculations and memory functions. Requires a 9V battery. 


| Ey $39% 


Engine Analyser 
For DIY car maintenance, monitors RPM, dwell angle, points and 
battering charging system. Features 3.5 digit display, diode check, 
duty cycle and auto polarity. Includes inductive pick-up, test leads, 
alligator clip assembly and carry case. 


$99 


Digital Multimeter 240V Mains Rated 


This mulimeter is mains rated and suitable for 240V domestic 
mains measurements. Features а 35 digit (2000 count), max 
hold, data hold and a diode/continuty test. Comes with a 


protective rubber holster. 


Brymen Multimeter 

This superb quality Cat Ill 600V rated Digital Multimeter is safe to 
use with domestic mains measurements and housed in a splash 
proof and fire retardant case. Features frequency to 50kHz, Record 
Max, Min, Max-Min, Avg, Data hold, Resistance 999.9 to 40МО, 
‘Temperature -20°C to 500°C (unit) Supplied Probe (-20°C to 
260°C), Capacitance 1.0000 to 10.00mF, Data updates 4 times/sec, 
Baragraph updates 20 times/sec plus more. 


100MHz Oscilloscope 

Features dual trace, 100MHz bandwidth, 3.5ns 
vertical rise time, Variable delay timebase, 

| ImVidivision sensitivity, Operating modes - Chl, 
Ch2, Dual Alt, Dual chop, Add/Subtract, Selectable 
trigger sources:- Chl, Ch2, Add, External and Mains 
Sync, 3.5ns vertical rise time, Sync filtering for stable 
display of TV signals, High brightness mesh САТ 


7 81795 


8 3762 


NEW STORES AND RELOCATIONS 
Penrith PowerHouse, cnr Batt & Mulgoa Rds 
Miranda Shp 2033 Westfield Shoppingtown 


NSW 4721 1544 


Next to KFC 9525 2722 

Tweed Heads Sth cnr Traders Way &Greenway Drive 5523 1766 
Rockdale Shp M2 Rockdale Plaza, Princes Hwy 9588 9309 

VIC Altona Gate | Altona Gate S/C Millers Rd $314 6611 
Carnegie PowerHouse, 1048-1054 Dandenong Rd 9569 2644 
Greensborough Shop 2, 16-22 Main St 9432 5125 


WA Mandurah Unit 1, 318 Pinjarra Road 9586 9666 


That's where you go! 


SERVICEMAN'S LOG 


The day my multimeter lied to me! 


I have had a real mixture of sets this month, 
including one that bounced from last month 
and a couple more than 10 years old. They all 
produced their fair share of frustration but 
they were all beaten in the end. 


I do make mistakes. There, I've ad- 
mitted it; I’m not perfect. So shoot me. 

Well, Mrs Evans may very well have 
felt like doing just that, with good 
reason. Last month I described how 
her Sony KVF29S 7 2 (G3F chassis 
SCC-G711-A) had no sound and inter- 


TRASHY 
DIGITHEAD! 


mittent east-west pincushion distor- 
tion. I had traced the fault as being 
down to IC303, the 12V switchable 
regulator. 

It wasn’t a hurried job. I did soak 
test it for well over a week before 
giving it back and it did go for almost 


INUTILE 
ANACHRONISM! 


THE TWOMETERS WERE 
FLAGRANTLY ARGUING 
WITH EACH OTHER 
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a month after that before the original 
fault re-occurred. 

While I'm in full flood, I should 
confess that there was another symp- 
tom which I hadn’t really taken any 
notice of. The picture had looked 
slightly washed out, as though the 
tube had low emission which would 
have been surprising for a set less 
than four years old. 

But when the fault was fixed, the 
picture had improved. So I thought 
nothing of it. 

After delicately smoothing down 
some ruffled feathers and generally 
eating humble pie, I got back into Mrs 
Evans’ TV problem. I thought it not 
unreasonable to apply the same medi- 
cine as before, namely replacing the 
РО12КЕ21. It was quite possible that 
the new one had failed. 

These PQ12 switchable IC regula- 
tors are made by Sharp and come in a 
series, with a choice of different num- 
bers for the last four digits for which I 
am unable to find any data. I could 
obtain PQ12RF11 and РО12804 from 
my local supplier for only $4.00 or so, 
but to get hold ofthe PQ12RF21 would 
cost me $30 at trade price. 

Why the last four digits should mean 
such a massive increase in price was 
beyond me as all the packages looked 
identical (TO-220 with four legs). 

As the fourth leg is only the 
switchable pin, I eventually decided 
to use a 7812 3-pin regulator as a 
cheaper test substitute and only to 
prove the point, It was just as well as 
it made no difference to the symp- 
toms. Obviously I was barking up the 
wrong tree. 

Because I was making voltage meas- 
urements where only a few volts 
seemed to be making a difference, I 
thought using a digital meter was sen- 
sible and more accurate to monitor 
the voltages. 

As the 12V rail was down to 11V on 
pin 2 and varying, I thought I would 
try downstream and see if the load 
was too great. I changed the Pin Con- 


e Sony KVF29S 
e Sharp СХ-4814 


e Sharp VC-H865X 
e Masuda T1092 
* Bell & Howell VS-IC 


trol ІС2504 (UPC393C) but to no avail. 

Next, I checked a bit further up- 
stream to find that the voltage on pin 
1 was also 11V and the 15V source 
was down to 13V. 

I hung a few additional electros on 
the printed circuit side to see if this 
would change anything, on the off- 
chance that there were faulty ones on 
the component side, but it made no 
difference. 

I then checked the main 135V rail 
to find that it was also low. Indeed, all 
the voltage rails were low, which 
would account for the poor picture. I 
also found that the voltages I read 
were different every time І switched 
the set on and off. 

A bit disconcerted, I continued my 
quest. I thought that if the secondary 
voltages were low, the voltage refer- 
ence must be faulty, so I replaced IC602 
SE135. This is a common 3-pini regu- 
lator that controls the optocoupler 
IC600 PC111 to the main switchmode 
chopper, IC601 STR-S6708. The volt- 
age on pin 2 of IC601 was 73V instead 
of 64.7 V. 

This made no difference until I 
changed the optocoupler as well, 


whereupon the fault suddenly 
cleared completely and the 
sound reappeared. Great! 

But a glance at the multi- 
meter showed that the volt- 
age had now soared to 150V. I 
quickly shut down the set. 
This left just the STR-S6708 
to replace, which I did. 

Then just as I was switch- 
ing the set back on, in the 
corner of my eye I noticed a 
spark and I heard a crackling 
noise. 

Tm not sure that you would 
call this a lucky break, be- 
cause in one sense it wasn't. I 
was indeed fortunate in see- 
ing where it occurred but it 
surely caused some sort of 
damage – probably expensive! 


~I NOTICED IN THE 
CORNER OF MY EXE A 
SPARK AND HEARD A 


I had of course immediately 
switched the set off. 

The spark occurred at the 
ground (pin 10) of the chopper trans- 
former, T601, and the printed circuit 
to this pin is bisected exactly at the 
pin so that it couples the negative 
sides of C613 and C616 through pin 
10 to ground. 

The spark was caused by an invis- 
ible hairline fracture under the lac- 
quer and screen-printed component 
markings, right on the edge of pin 10 
which is a solder rivet joint. Indeed it 
certainly was an expensive crackling 
noise because the damage caused was 
quite extensive, requiring the replace- 
ment ofall my familiar friends, IC303, 
1С602, IC600 and IC601. 

When I had done all this, it fired up 


Fig.1: the relevant portion of the Sony KVF29S Z2. If you think that the reproduction is poor, it's not! This is typical of 
the circuit diagrams that service technicians have to work with. But it's a positive work of art when you compare it to 
the PC board component layout (right) which shows the same section. 


CRACKLING NOISE 


correctly but the digital meter was 
still reading high secondary voltages. 
I couldn't bear this. What had I done 
wrong? 

I left the digital meter monitoring 
the 135V rail and used an old analog 
meter to check the rails, especially 
the 15V & 12V ones. To my surprise, 
these read correctly. 

This wasn't making much sense any 
more so I checked all the rails with 
the analog meter. 

Guess what? They all read correctly, 
including the one that the digital me- 
ter was showing as 20V higher! 

The two meters were flagrantly ar- 
guing with each other, so I got out yet 
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NORMALLY I DON'T TOUCH TEN YEAR OLD 
TV's, BUT Ms BELL SMILED AT ME SO 


SWEETLY, 1 WAS EEGUILEU... 


another meter to determine which 
was right. 

Fortunately, the analog one was cor- 
rect which also meant that the set 
was now fixed properly. I think. And 
hope! 

So why didn't the digital meter 
read correctly? I'm not certain; possi- 
bly because its 9V battery was low. 
Later on, after I had replaced the bat- 
tery, I checked the digital meter on a 
known power supply and the voltages 
were correct. 

However, I feel that I can no longer 
trust that meter. Call me old but I 
prefer the analog meter. After all, it is 
WYSIWYG — what you see is what 
you get! 

The TV set is still on test as I write 
because I don't want to do any more 
grovelling than is absolutely neces- 
sary. As Clint Eastwood's Dirty Harry 
once said, “A man has got to know 
his limitations”. 

I certainly know mine. 


The 10-year old Sharp 
Normally, I don’t touch 10-year- 
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old sets but Ms Bell smiled at me so 
sweetly I was beguiled. She had strug- 
gled in with a Sharp CX-4814, which 
really isn’t very heavy, but she had got 
this far so I guess I just had to fix it! 

І certainly helped her carry it into 
the workshop. The set was dead but 
there were so many really bad solder 
joints on the motherboard I wasn't at 
all surprised. 

Anyway, at switch-on I could hear. 
the 15,625Hz timebase whistle, the 
crackle of the static from the EHT and 
could see the filaments in the CRT 
light but that was about it. 

The 115V, 24V and 15V rails were 
all OK and running my fingers along 
the pins of IC201 produced noise in 
the loudspeaker. 

It appeared as though we had lost 
all the small signal circuits. I have 
had a lot of experience with this se- 
ties of sets and I immediately sus- 
pected 1201 (IXO506CE) as I had had 
many fail on me before. 

The major nuisance of this ІС is that 
it has 30 legs and you can’t buy IC 
sockets forit. Instead, you have to use 


socket strips. The other bugbear is the 
metal screening cage around it, which 
makes access poor. I really didn't want 
to change this IC as it is also very 
expensive. 

So before I started I thought I would 
just check the voltage rail feeding it in 
case an unseen dry joint was the cul- 
prit. Good move. There was no 12V at 
pin 4 and after chasing it back all the 
way to Q603 I could measure 15V on 
the collector but nothing on the emit- 
ter or base. 

The transistor turned out to be OK 
and there were no shorts on the emit- 
ter or base circuits. The bias that feeds 
0603 is derived from the +115V rail 
via R624 and R645. Both seemed to 
measure correctly in circuit but on 
removal R624 (68kQ) was nearly open 
circuit. 

I fitted a new one and the set burst 
into life. Ms Bell would surely smile 
on me again. Sigh! 

Not so the boss. She had noticed me 
booking in the set rather slowly and 
reminded me curtly ofcompany policy 
on old sets. I slyly shrugged it off, 


saying things were а little quiet so we 
should take on some of the dross and 
besides I did have a little expertise on 
these, from all our rental sets. 

Just to prove the point about old 
sets, a young man brought in his Bell 
& Howell VS-IC TV/Video which 
would have been over ten years old 
too. 

This set is an Australian hybrid of a 
Sharp X-3434D television and a Na- 
tional N-180EN video recorder put 
together with a bizarre add-on exten- 
sion case. 


Dead flyback transformer 


The set was dead but I took the job 
on anyway in case I was accused of 
being inconsistent. 

This was a mistake of course, be- 
cause the headache of this model is 
detaching the extension VCR and case. 
It is held on with two plastic screws 
on the rear and four concealed screws 
on the side, 

To make it worse, these screws are 
concealed with little plastic covers 
and are three inches deep inside the 
cover, too dark to see. It took me ages 
with the aid of a small torch to work 
out that they were 4mm Allen screws 
and you needed a really long shaft! 
Despite all this, I guess the easy part 
was taking it apart. 

So was the diagnosis and replace- 
ment of the flyback transformer T601 
(TRNF1412CEZZ). The really difficult 
part was getting the whole thing back 
together, especially as the screw re- 
taining plastic washers had got lost. 

Trying to get four Allen screws in 
simultaneously without one falling 
inside was extremely difficult. In fact, 
trying to get it all back together took 
longer than disassembling and repair- 
ing it. 

The other major drama was that the 
TV set wouldn’t work without being 
connected to the VCR via an interface 
which was too hard to juggle whilst 
disassembled. Things got even worse 
when I discovered after I had got it all 
back together that there was no sound. 

There was nothing for it but to go 
back in. Swearing and sweating, many 
hours later I finally diagnosed and 
replaced IC301 (IXO250CE) and got it 
all back together again. 

In the process of dying, the old fly- 
back transformer had punctured the 
insulation and arced over and killed 
the IC. The reason I hadn't picked it 
up before was because of the addi- 


Fig.2: the trouble that one little half watt resistor got me into (and I'm not just 
talking about a difficult service job)! Still, she it was worth it in the end! 


tional TV mute button on the rear 
extension! 


Aptly named... 

Mr Bradley brought in his beautiful 
Sharp VC-H865X hifi VCR. I say beau- 
tiful because not only did it look good 
but it was immaculate, as though it 
had just come out of the box. He had 
really looked after it. 

This was a great shame because 
when he told me what the problem 
was I thought that might well be the 
end of it. 

Its fault was that none of the con- 
trols worked and the display randomly 
showed different segments. This 
rang alarm bells with 
me, spelling out 
"expensive mi- 
croprocessor". 
Not only that 
but sometimes 
they are very 
difficult to re- 
place, espe- 
cially if it is a 
64-pin surface 
mount and 
sometimes it 
can be either 
one (Timer or 
Syscon) or even 
both ICs. The only 
way to confirm these 
large scale ICs is to replace 
them — but which one first? 

Anyway, I told him that I doubted 


that it would be worth fixing and ex- 
plained, as best І could, my dilemma 
with the above scenario. Initially crest- 
fallen, he took it badly, so I said I 
would have a quick look and see if 
anything else might be causing it; oth- 
erwise I would advise him to get a 
new one. 

The only things I could check were 
voltages, clocks, dry joints and cracks 
and possibly corrosion from the old 
brown glue - (aptly named gorilla 
snot.) It didn’t take long to ascertain 
that all was perfect in the peripheral 
circuits to the ICs and it really looked 
as though replacing one or both was 
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the only cure and that was uneco- 
nomical. 

In the course of examining it, I no- 
ticed that of all the random displays 
the VCR was giving, one seemed more 
persistent than all the others. The “tun- 
ing up” symbol was flashing as though 
someone was pressing the button. I 
thought it was worth having a closer 
look on the timer control board be- 
hind the front escutcheon. Because of 
its complexity, it wasn’t easy to re- 
move but finally I got it out. 

Under the mag lamp I checked for 
cracks and found none but when I 
examined the tuning board, I noticed 
the metal was dull and slightly dis- 
coloured. 

On the copper side the pattern was 
all corroded around this area. Now I 
was getting excited — here was a pos- 
sible cause of all the strife. What had 
caused all this corrosion? I doubted 
that it could be from external sources 
as this location was too far inside the 
VCR and was localised. 
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Fig.3: the electros were easy - pity they also decided to take out the switches 
in this Sharp VCR. 


Back on the component side it didn't 
take long to find the cause or causes. 
There were two very small electros, 
C5020 and C5021 (220uF 6.3VW), 
which were a complete mess, leaking 
down onto the SW5001 and SW5002 
tuning/tracking tactile switches. 

Cleaning them up and replacing 
the switches was easy; finding small 
replacement electros was a little 
harder. Anyway, this effected a com- 
plete repair and the unit is now back 
in service. 


Masuda trouble 


These days I tend to shudder when 
I hear the name “Masuda”. It's not 
that it sounds like a Japanese food 
dish, its just that it spells 
T.R.O.U.B.L.E. These sets were origi- 
nally imported by Brashs and are no 
longer supported at all. 

I feel sure that the reason why there 
was one on my desk to be repaired 
was a reprisal by the Boss over the Ms 
Bell affair - which wasn't an affair 


and was of course quite innocent. 

Anyway the written command on 
the job card was "Dead - fix"; not 
even a “please fix”. 

This was a Masuda T1092 which is 
an AC/DC 27cm remote control TV 
from Taiwan, also sold under the name 
of Akai, Aiko, Hanimex, Tandy and 
Silver. 

The most common problem with 
this set is the failure of IC402, a cus- 
tom-made 3-pin 11V regulator block. 
However, in this instance it was a 
different problem. F402, a 5A fuse, 
was actually glowing and there was 
no sound or picture. 

The 11V rail was low and got even 
lower as it reached the flyback trans- 
former. I switched the set off and 
started looking for shorts to ground 
with the ohmmeter but could find 
none, despite the huge current. 

It took a long time disconnecting 
and measuring backwards and for- 
wards between 1С402 and T404. The 
line output transistor was OK and so 
were all the connections to the Пу- 
back transformer, 

I was beginning to actually suspect 
the flyback transformer of breaking 
down under load when, more by luck 
than judgement, I measured D410 
FR605 out of circuit to find it was very 
leaky. I replaced it with an FR607, a 
1000V 6A high-speed diode which 
actually fixed the problem. 

However, after the set had been on 
for only fifteen minutes or so, the 
diode was amazingly hot to touch. I 
added another diode in parallel but 
even then they were still running very 
hot. 

Пей the set to soak test but it seemed 
quite stable and a week later showed 
no further sign of stress. I checked all 
the voltages again (11V on the anode 
and 22V on the cathode), reboxed it 
and sent it home. 

Icouldn't help wondering why the 
diodes, now rated at 1000V and 12А, 
could still be so hot! No wonder the 
original didn’t stand a chance. What а 
weird TV! 


The easy NEC 


With some sets you can’t help think- 
ing, “this has got to be an easy fix”. 
The symptoms are clear and logically, 
the answer has to be equally so. So I 
thought I had it made when a Thai- 
built NEC N4850 came in. I think this 
is an NEC design as the board has 
PWC3607A printed on it. 


Now how вазу is this? The fault is: 
goes dead after one to two hours and if 
you freeze IC601 (just ever so slightly) 
it comes good. Probable solution: re- 
place IC601; no need to even look at 
the circuit. Did that. I ordered the 


FOR 2-WAY RADIO APPLICATIONS, Premier Batteries has 
introduced its new low-cost high-performance Delta series of 
battery chargers. Premier's AV microprocessor design 
prevents overcharging and has auto-switching to trickle 
charge when charging is complete. Adapters are available for 
the following units: Icom BP157, 160, 174, 173 & 180; 
Kenwood KNB9, 12, 15, 17; Motorola GP300. 


Fig.4: the relevant circuit section for the NEC N4850. The ". 
number for IC601 makes all the difference. 


STR50115. It came the next day and I 
fitted it -ріесе of cake. Switched on 
confidently, Goodness gracious me! 
A complete new set of symptoms — 
the set was still dead but the two front 
LEDs were pulsating very slowly. I 


must have made a mistake. 

Silly me. I checked everything; it 
was 100% OK. 

To be doubly sure, I removed the 
new IC and refitted the old one. The 
set came on perfectly and then went 
off an hour or two later. My conclu- 
sion was that I had a duff new one. 

These things happen, so I ordered 
another. When it arrived, I slammed it 
in - the set was still dead and pulsat- 
ing. I compared the new ones with the 
original — no difference. 

It was time to get technical. I dug 
up the circuit diagram of the set. No 
clue immediately hit me. There are a 
couple of modifications to this set, 
one being to add a 001цЕ 2kV capaci- 
tor across C613 and C612 is upgraded 
to .0047uF but doing these made по 
difference. 

I finally found the reason. It stares 
at you so obviously in the circuit and 
you probably picked it straight away 
— the answer is, of course, the IC. 

It is marked on the circuit as STR- 
50115A. The A is not always printed 
on the component but it makes all the 
difference, and fitting it with new heat- 
sink compound (it gets very hot) fixes 
the problem completely. Sc 


FOR LAPTOP APPLICATIONS, Premier Batteries now has 

a range of direct-replacement NiCd, NiMH and Li-lon 
batteries to suit most popular models, including Acernote, 
Apple, AST, Compaq, Epson, ІВМ Thinkpad, NEC, Sharp, 
Texas & Toshiba. These batteries are fully compatible with 
the original chargers and come with a 

6-month warranty. 


PREMIER BATTERIES ғту 


Unit 9, 15 Childs Road, Chipping Norton NSW 2170 Australia - £ (02) 9755 1845 - Fax: (02) 9755 1354 
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This new electric fence circuit has 

considerably higher output than our 

previous economy design and is 

suitable for much longer fence runs. 

It is essentially a capacitor discharge 

design and uses a DC-DC inverter with 
“high energy output. 


LECTRIC FENCES are widely 
used on farms to control live- 
stock. They can be set up 
are easily moved from place 
з and they're much cheaper 
than permanent fencing. 

This new electric fence controller 
is suitable for fence runs up to about 
5km long. 

We have mounted the controller in 
a section of 90mm plastic storm-wa- 
ter pipe fitted with standard end caps. 
This means it can be made water- 
proof and it can be attached to a fence 
post using standard 90mm fittings. 

Our previous design was based on a 
standard 12V ignition coil. While this 
was a cheap approach it did not have 
the output for longer fences and was 
less effective against larger livestock 
such horses and cattle. 

This new design has substantially 


24 SILICON CHIP 


higher energy storage and should be 
adequate for fence runs up to 5km 
long. Itis designed to comply with the 
relevant Australian Standard AS/NZS 
3129. 


Block diagram 


The block diagram for the electric 
fence controller is shown in Fig.1. 
This comprises a 12V batte 
which is stepped up to 340VDC us 
a DC-DC converter. This charges a 7uF 
dump capacitor. 

The charge in this capacitor is 
"dumped" through the step-up trans- 
former once every second or so using 
a discharge circuit involving a Triac 
and pulse timer. 

The pulse timer controls both the 
DC-DC converter and the Triac. It 
switches off the converter each time it 
fires the Triac and then switches it on 


again just after the dump capacitor 
has been discharged. 

Now let's have a look at the full 
circuit which is shown in Fig.2. 


Circuit description 


The DC-DC converter comprises a 
7555 timer (IC1), Mosfet Q1 and trans- 
former T1 plus diodes D1 and D2. IC1 
is connected to oscillate at around 
20kHz, as set by the .0039)\F capacitor 
at pins 2 & 6 and the associated 4.7КО 
and 6.8КО resistors. 

The 20kHz pulses from pin 3 are 
used to drive Mosfet Q1 and this drives 
transformer T1 which steps up the 
voltage and drives a half-wave recti- 
fier consisting of two fast recovery 
diodes, D1 & D2, connected in series. 
They are connected in series because 
their 500V rating is insufficient to al- 
low one diode to be used by itself. 


FEATURES 


“Up to 5km multiwire fence length, 
"Controls cattle, horses, sheep and pigs; 
rom a 12V battery. 

ircuit uses minimum power 


ON/OFF 
CONTROL 


The half-wave rectifier charges the 
7рЕ 250VAC dump capacitor via the 
two 2200 resistors and the primary 
winding of transformer T2. 

The voltage stored in the dump ca- 
pacitor is monitored by the error am- 
plifier IC2a. The voltage is reduced by 
the voltage divider consisting of two 


1.5MQ resistors and the 10kQ resistor 
and this feeds pin 2 of IC2a. 

The non-inverting input of IC2a, 
pin 3, is connected to trimpot VR1 
which taps off the reference voltage 
from the 4.7V zener diode, ZD1 

The gain of IC2a is set at 28 by the 
10kQ resistor at pin 2 and the 270КО 


output 


OHIGH VOLTAGE 


OGROUND 


Fig. 1: you'll find it easy to follow the circuit 
description in the text if you refer to this block 
diagram and the circuit diagram overleaf. 


resistor between pins 1 & 2. The 
.0047uF capacitor provides high fre- 
quency rolloff above 125Hz. 


Modulating the 7555 

The error amplifier works in an unu- 
sual way to control the DC voltage 
across the dump capacitor at about 
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ELECTRIC FENCE CONTROLLER 


Fig. 2: the circuit diagram shows just how simple the electric fence controller is. Beware the components on the 


secondary side of T1: they bite! 


340V DC. IC2a compares the voltage 
at its pin 2 with the preset voltage 
from VR1 and if it is higher, the out- 
put at pin 1 goes lower, pulling pin 5 
of IC1 low via diode D4. 

Pin 5 is used to shift the upper and 
lower thresholds of the 7555 and thus 
changes the output frequency. When 
pin 5 is pulled lower, it reduces the 
time for the .0039uF capacitor at pins 
2 & 6 to charge and discharge and this 
increases the frequency. 

More importantly, when pin 5 is 
pulled lower it reduces the pulse 
width fed to the gate of Q1 and so the 
drive to transformer T1 is also re- 
duced and this lowers the output volt- 
age. 


Pulse timer 

The pulse timer is a 1.5Hz Schmitt 
trigger oscillator based on amp IC2b. 
The 10ЏЕ capacitor at pin 6 is charged 
via diode D2 and the 100КО resistor 
connecting to pin 7 and the 150kQ 
resistor from pin 6 to 7. 

When IC2b's output goes high, two 
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things happen. Number one is that 
transistor Q2 is turned on to pull pin 4 
of IC1 low. This stops IC1 from oscil- 
lating and so the DC-DC converter is 
disabled. 

Number two is that Q3, connected 
asan emitter follower, delivers a posi- 
tive pulse to the gate of the Triac via 
the 2.2uF capacitor. This switches on 
the Triac which dumps the charge of 
the 7ДЕ capacitor through the primary 
winding of transformer T2. 

This results in a high voltage pulse 
from the transformer’s secondary 
winding, enough to repel any beastie 
which might be nuzzling up to the 
fence. 

Inductor L1 is connected in series 
with the transformer primary and this 
controls the rise time of the pulse 
current from the dump capacitor. 

Without the inductor, the very rapid 
turn-on time of the Triac would mean 
that a burst of radio interference would 
be radiated by the electric fence every 
time it fired. 

When you consider how long the 


antenna (ie, the fence) could be, it was 
essential that we remove this poten- 
tial interference. 

The actual energy dumped into 
transformer T2 is given by the for- 
mula E = 1/,CV? 

With a dump capacitor of 74F anda 
DC voltage of 340V, the stored energy 
equates to 0.4 Joules. Combined with 
the transformer's peak output of close 
to 3.6kV, that's enough to give quite a 
belt to any animal. 


Scope waveforms 


We have included a number of os- 
cilloscope waveforms in this article 
to illustrate the circuit operation. 

Fig.3 shows how IC1 is turned on 
and off by the pulse timer. The top 
trace shows the gated oscillation from 
pin 3 of IC1 while the bottom trace is 
the pulse waveform fed to pin 4. Each 
time the pulse is high, the oscillator 
output is disabled. 

Note that the top trace waveform 
shows severe quantising error and 
looks random because the 20kHz os- 


cillation is much too fast for the scope’s sampling rate 
which is set by the very low timebase sweep speed of 
250ms per division (ie, one sweep takes 2.5 seconds). 

Fig.4 shows the charging and discharging of the dump 
capacitor every 1.5 seconds. The top trace is the wave- 
form across the dump capacitor and as you can see, this 
builds up to 340V and then is abruptly dropped to zero. 
Each time it is to discharged to zero corresponds with the 
positive-going pulse on the bottom trace. This is the 
waveform at the emitter of Q3 which is used to trigger the 
Triac. 

Fig.5 shows the high voltage waveform delivered by 
the secondary winding of transformer T2. It was meas- 
ured via а 100:1 voltage divider and so the peak voltage is 
3.6kV. 

Fig.6 shows the operation of the DC-DC inverter trans- 
former, T1. The top trace shows the waveform at the 
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1.055 


18.3: how IC1 is turned оп and off by the 
pulse timer. The top trace shows the gated 
oscillation from pin 3 of IC1 while the bottom 
trace is the pulse waveform fed to pin 4. 
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Fig.4: the charging and discharging of the 

dump capacitor every 1.5 seconds. The top trace is 
the waveform across the dump capacitor and as 
you can see, this builds up to 340V and then is 
abruptly dropped to zero. Each time it is 
discharged to zero corresponds with the positive- 
going pulse on the bottom trace. 


WARNING 


Be aware that this circuit produces high voltages 
and that a large amount of energy is stored in the 
dump capacitor. If you are not careful you could 
receive a nasty electric shock. Do not touch the PC 
board while the circuit is operating. You could get a 


shock from the dump capacitor, from diodes D1 & D2, 
the 1.5МО & 2200 resistors, transformer T2 and 
inductor L1, as well as the Triac; all are charged to 
the 340V potential. 

Naturally, the secondary winding of transformer 
(T2) can also give you a belt - that's the idea - but it 
is not as dangerous as the 340V side of the circuit. 


Tek BERE 1Ms/s 


chi Pk-Pk. 
720V 


- Я ` 1 feb 1999 
Fig.5: the high voltage waveform delivered — 039 
by the secondary winding ОЕ КААШ ТАЕ Г, 

It was measured via a 100:1 voltage divider 
so the peak voltage is 3.6kV. 
Tek Run: 1Ms/s — Sample IME 
a = у ч 
яко 
Ch2 Ampl 
AV 


UV 22 Feb 1999 
13:38:38 
Fig.6: the operation of the DC-DC inverter 
transformer, T1. The top trace shows the waveform 
at the drain of Mosfet Q1 while the bottom trace is 
the driving waveform from pin 3 of IC1, the 7555. 
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7: construction should be relative 


І when placing polarised components and remember many exposed components have 340V 


DC on them! The output pads labelled A&B are for the temporary installation of a spark gap during 


testing — see text. 
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drain of Mosfet Q1 while the bottom 
trace is the driving waveform from 
pin 3 of IC1, the 7555. 

Note that the frequency of the bot- 
tom trace is 23kHz (nominally 20kHz) 
and itis essentially a clean pulse wave- 
form. However the top trace shows 
evidence of ringing at a much higher 
frequency. What is happening? 

The clue is the peak voltage of the 
waveform: 124V. 

What is happening is that each time 
the waveform at pin 3 of IC1 goes 
positive, Mosfet Q1 turns on and feeds 
current through the primary winding 
of transformer T1. About 20ys later it 
turns off abruptly and this causes a 
high voltage (ie, 124V) to appear across 
the secondary and as shown in the 
scope trace, it also causes the winding 
to "ring". 

The primary voltage із then stepped 
by the transformer turns ratio of 3:1 to 
around 370V although ultimately, the 
voltage stored in the dump capacitor 
is set at 340V DC by trimpot VR1 and 
the error amplifier IC2a. 


Construction 


Our new Electric Fence Controller 
is built onto a PC board measuring 
189x 77mm and coded 11303991. It is 
housed in a 250mm length of 90mm 
diameter stormwater tube with caps 
fitted to seal off the ends. The compo- 
nent overlay diagram for the PC board 
is shown in Fig.7. 

You can begin construction by 
checking the PC board for any shorts 
or breaks in the tracks. Also check 
that the hole sizes for the fuseholder 
clips, transformers and cable ties for 
the 7uF capacitor are drilled suffi- 
ciently large for these components. 

Install the single link and then the 
resistors. You can use the colour codes 
in Table 1 when selecting the resistors 
for each position. Alternatively, you 
can use a digital multimeter to check 


h10 PRIMARY 
FINISH 


6 SECONDARY 
FINISH 


Fig. 

T1. This one is the simpler of the two 
but take care with the starts and 
finishes and direction of winding, 
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each resistor value be- 
fore it is inserted in the 
PC board. Insert and sol- 
der in the PC stakes and 
the diodes, including 
zener diode ZD1. 

The capacitors can be 
mounted next, with the 
exception of the 7uF 
250VAC dump capacitor. 
Note that the electrolytic 
capacitors must be ori- 
ented with the correct 
polarity. 

Be sure to orient the 
two ICs correctly when 
installing them and also 
be careful to put each one 
in the correct position. 

Since they are both 8- 
pin ICs it is quite easy to 
put them in the wrong 
position — they don’t 
work if you do that! 


T2 SECONDARY 
TAPE IN POSITION 


INSULATING BEFORE WINDING 
TUBING 


SECONDARY. 
START — 


FILE SLOT IN 
FORMER TO 
ALLOW TUBNG — 4 
TO SIT BELOW 
‘SURFACE 


о o о||о o 


Fig. 9: winding details for 

transformer Т2. It's important to 1 
insulate the secondary properly 

to avoid flashover from the high 

voltage. The primary is wound 

on last - over the secondary 


6 SECONDARY 
FINISH 


Then insert the two 
transistors, Mosfet and 
Triac and trimpot УВІ. 
The fuse clips can be in- 


enamelled 


winding and insulation. ENCU 
is an abbreviation for 


PRIMARY 5 
copper wire. START 


SECONDARY 250T 0.25mm DIA ENCU 
WOUND IN TEN LAYERS WITH INSULATION 
ТАРЕ BETWEEN EACH LAYER AND А 2mm 

GAP BETWEEN EACH END OF THE WINDINGS 
AND THE FORMER CHEEKS 


10 PRIMARY 
FINISH 


PRIMARY 7T 0.4mm ENCU 


WOUND OVER SECONDARY 


stalled and are best 
mounted with the fuse 
clipped in place before soldering. Oth- 
erwise you might solder the clips in 
back-to-front and their lugs will stop 
you putting the fuse in. 

The 7uF capacitor is mounted and 
held in place with two cable ties 
wrapped around its body and through 
the PC board. Attach the two wires to 
the terminals on the PC board as 
shown. 


By the way, depending on where 
you buy your kit or the parts, the 
dump capacitor may be 6.5uF or "НЕ 
250VAC. 


Winding the transformers 
Transformer T1 is wound using 
0.4mm enamelled copper wire. Fig.8 
shows the winding details. 
Start by locating pin 1 on the coil 


former: If the former is not marked 
then use a pencil to label pin 1 your- 
self, as shown on Fig.7. 

Now strip the enamel insulation off 
the end of the 0.4mm wire and solder 
the wire onto pin 1. Wind on 25 turns 
in the direction shown and terminate 
the end on pin 10, after stripping off 
the enamel insulation. 

Insulate the winding with a layer of 


| PLESSEN 7.0 2280 зла 


=” мәз: omenan ач — - 2 
This view of the completed PC board is пої far off full size, so your board should look very similar! Note the missing cable 


tie around the 74F capacitor - this was removed and an additional hole drilled (top left) to allow mounting in an 
alternative case. For stability the second cable tie should be used, even if this means drilling new holes in the PC board. 
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1 PC board, code 11303991,189 x 77mm 

1 label, 125 x 50mm (Electric Fence Controller) 

1 label, 85mm diameter (Fence Terminals) 

1 label, 85mm diameter (Input Voltage) 

1 250mm length of 90mm diam. PVC stormwater pipe 

2 90mm diameter end caps 

2 E30 transformer assemblies (bobbin, two cores and 
clips) (T1, T2) (see text for winding details) 

1 iron powdered toroidal core 14.8mm OD x 8mm ID x 
6.35mm, Jaycar LO-1242, Neosid 17-732-22 core or 
equivalent (L1) 

2 280 x 5mm cable ties 

6 PC stakes 

2 ЗАО PC board fuse clips 

1 2А ЗАО fuse 

1 red banana socket 

1 green banana socket 

1 red battery clip 

1 black battery clip 

1 cord-grip grommet 

1 2m length of figure-8 medium duty wire 

1 100mm length of brown 250VAC insulated wire 

1 300mm length of blue 250VAC insulated wire 

1 8m length of 0.4mm enamelled copper wire 

1 15m length of 0.25mm enamelled copper wire 


Semiconductors 

1 7555, LMC555CN CMOS timer (ІСТ) 

1 LM358 dual op amp (IC2) 

1 IRF820 500V ЗА or P6N60E 600V бА Mosfet (Q1) 
1 BTA10-600 Triac (Triac1) 

2 BC337 NPN transistors (Q1,Q2) 

2 1N4936 500V 1A fast diodes (01,02) 

1 4.7V 1W zener diode (201) 

2 1N914, 1N4148 switching diodes (D3,D4) 


Capacitors 

1 470цЕ 16VW PC electrolytic 
3 10uF PC electrolytic 

1 6.5uF or 7uF 250VAC 
12.2uF 16VW PC electrolytic 
2 0.1uF MKT polyester 

1 .0047uF MKT polyester 

1 0039цЕ MKT polyester 


Resistors (0.25W, 1%) 


215МО 1 270ко 1 150kQ 
4 100kQ 510КО 16.8ко 
147КО 12.2kQ 11kQ 
13900 22200 11000 
1470 


Miscellaneous 

1 12V 2.4Ah or larger battery; 2 clamps for 99mm 
conduit; 1-3 2m long galvanised ground stakes; self- 
insulated timber posts or steel posts and insulators; 
fence tape, etc. 
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electrical tape before starting on the secondary. 

Now wind on 73 turns, starting at pin 5 and finishing 
at pin 6. Be sure to follow the winding directions as 
shown. Finish off with another layer of electrical tape. 

The transformer is assembled by sliding the two 
cores into the former and holding them together with a 
cable tie or clamp. 

Transformer T2 is wound using 0.25mm enamelled 
copper wire for the secondary and 0.4mm enamelled 
copper wire for the primary. Fig.9 shows the details. 

First, identify or mark pin 1. The secondary winding 
is wound first and the start is insulated with a 50mm 
length of sleeving which is held onto the bobbin with 
electrical tape. 

This end of the wire is not connected to the trans- 
former pins because it is the high tension end and it 
would arc between pins otherwise. 

You will need to file down the cheek section of the 
transformer to allow the insulating tubing to sit flat on 
the inside winding area of the bobbin. 

Fix the insulation tubing in place as shown with 
insulation tape. Wind on about 10-turns neatly side by 
side to complete the filling of the first layer. Cover it in 
a layer of insulation tape. 

Always make sure that the wire passes out from the 
insulation as shown and with a 2mm clearance be- 
tween winding and the cheeks of the former. 

Continue winding on another nine layers, with about 
27 turns per layer and with insulation tape between 
each layer. Terminate the finish of the winding at pin 6. 

We must emphasise that the insulation and place- 
ment of the winding in the 10 layers is most important, 
otherwise the transformer will suffer from flashover 
and ultimately, it won't work. Each layer must be 
insulated with a layer of electrical tape and be sure to 
start and end the tape at the top section of the bobbin 
rather than at the sides. The reason for this is to im- 
prove clearance between the windings and the ferrite 
cores which are slid in place after the windings are 
completed. 

Note also that the wire must not be started or finished 
beyond a 2mm clearance gap at each end of the winding 
area in the former. 

By comparison with the high voltage secondary, the 
primary winding is easy. Wind on 7 turns of 0.4mm 
enamelled copper wire between pins 5 and 10, as 
shown. Then slide the cores into the former and secure 
them with a cable tie or clips. 

Insert and solder the transformers in place, making 
sure that they are oriented with pin 1 as shown on the 
diagram of Fig.7. 

Inductor L1 is wound using 6 turns of 0.4mm enam- 
elled copper wire and these are terminated as shown on 
the PC board. You can secure the toroid in place with a 
cable tie or with a 3mm screw, nut and plastic washer 
or а small rubber grommet. 


Warning 

Before applying power and commencing to test the 
unit, please heed the warning earlier in this article. 
Contrary to what you might think, the primary side of 
the output transformer is in fact more dangerous than 
the high voltage secondary. 


Of course, we would prefer not to get 
across either! 


Testing 

Having warned you about the high 
voltages, we can talk about testing the 
circuit. 

The first step is to wind trimpot 
УВІ fully anticlockwise. Then apply 
12V to the circuit and check that there 
is 12V between pins 1 and 8 of ІСІ 
and between pins 4 and 8 of IC2. 

Switch off power. Temporarily tie 
pin 6 of IC2b to pin 8 with a 10kQ 
resistor, This disables the pulse timer 
and means that IC1 operates continu- 
ously. 

Connect a multimeter between 
ground and the cathode of diode D2 
with the meter set to read 400V DC or 
more. Now switch on the power and 
adjust VR1 slowly until the meter 
reads 340V. Switch off and wait for 
the voltage across the dump capacitor 
to discharge to below 12V. 

Disconnect the 10kQ resistor be- 
tween pins 6 & 8 ої IC2. We are now 
almost ready for the high voltage check 
and this should be a mere formality if 
you have been successful to this point. 


High voltage check 

Don't reapply the power just yet. 
Instead connect a piece of tinned cop- 
per wire between the high voltage ter- 
minals on the PC board, ie, between 
terminals A & B. 

Then cut the wire with your side 


ELECTRIC FENCE 


This photo shows the completed electric fence controller immediately before 
final assembly inside its 90mm PVC stormwater pipe "case". 


cutters and bend the cut wires slightly 
apart so that you have a spark gap 
about 5mm wide. 

Now apply 12V to the circuit again 
and you should get a healthy spark 
every 1.5 seconds. 


Final assembly 

While we built our prototype Elec- 
tric Fence Controller into a length of 
90mm plastic stormwater pipe, an al- 
ternative approach would be to house 
the PC board in a sealed plastic weath- 
erproof box such as one sold by Dick 


d 
y 


ue | 


GROUND 
(To Earth Stake) 


HIGH TENSION 
(To Fence) 


Smith Electronics with catalog 
number H-2865. Measuring 146 x 222 
x 55mm, this box has plenty of room 
for the PC board and the lid is fitted 
with neoprene gasket to ensure a wa- 
ter-tight seal. 

We understand that this box will be 
included in the Dick Smith Electron- 
ics kit for this project. 

We have designed a number of la- 
bels for the Controller. As with the PC 
board pattern, they can be downloaded 
from the SILICON CHIP website, 
www.siliconchip.com.au 


INPUT VOLTAGE 


12V DC @ 50mA 
BATTERY ONLY 


The two end caps in position, complete with labels. If used out in the open (ie without covering) it would be a good idea to 
apply some silicone sealant inside the cap to waterproof the terminals and (especially) the power cable hole. 
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Finally, the completed controller. The caps are a push fit on the 90mm PVC pipe and are quite watertight. The label at the 
battery end states red and black for +12V and OV: this of course refers to the colour of the battery clips, not the wire! 
Incidentally, if you don't like the pretty pink pipe and groovy grey caps, they're also available in boring old white. 


The first measures 125x50mmand аге also two 85mm diameter labels, When these are fitted to the end 
has the words “Electric Fence Con- one of which fits inside each end cap. caps, you can drill the two holes for 
troller”. This can be glued to the pipe One is labelled “Fence Terminals” and the fence terminals and cut out the 
itself, as shown in our photos. There е other is “Input Voltage”. hole for the cord grip grommet in the 
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Fig.10: here's how a 
typical electric 
fence installation 
goes together. Note 
that for safety 
reasons, electric 
fences are always 
powered by battery. 
Battery charging 
should always be 
эт, 3m 


done “off line”. 
=e eas 
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other end cap. Attach the termi- 
nals and connect and solder the 
earth lead and the high tension 
lead. 

Solder a length of figure-8 cable 
to the 12V input PC stakes on the 
PC board. Feed the end of the 
cable through the stormwater pipe 
and the hole in the end cap and 
then place the assembled PC board 
into the tube. 

The figure-8 cable is anchored 
in the end cap using the cord grip 
grommet. Both end caps can then 
be fitted onto the tube. To stop the 
board rattling inside the tube, you can 
wrap it in some foam rubber or bub- 
ble-wrap. 

Attach the battery clips to the fig- 
ure-8 cable, using red for positive and 
black for negative. Don't get these back- 
to-front otherwise you will blow the 
fuse. Then give the system another 
test, with the spark gap wires still 
across the output terminals. 

Does it still give a nice, juicy spark? 
Yep? Good. Now you can remove the 
spark gap wires before final assembly 
(the fence won't operate satisfactorily 
with the spark gap left in place). 

Use some silicone sealant to water- 
proof all joints around the end caps 
and wire entry point. 


TRIC FENC 
ONTROLLE 


Above: the label we 
prepared for the electric 
fence. It was glued onto 
the PVC pipe with spray 
adhesive. 


Right: the full-size PC 
board pattern for those 
who wish to make their 
own. You can also use 
this to check commercial 
boards for etching 
defects. 


All three labels and the 
PC board pattern are 
available for 
downloading from the 
SILICON СНІР website, 
wwwsiliconchip.com.au 


An alternative mounting approach would be to use a sealed 
weatherproof case such as this one from Dick Smith Electronics. 
As luck would have it, the holes for one of the capacitor-holding 
cable ties line up perfectly with the mounting points moulded into 


the case. For security, another cable tie should probably be used, 
necessitating a new pair of holes drilled in the PC board. 
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Resistor Colour Codes 


No. Value 4-Band Code (1%) 5-Band Code (1%) 
б 2 1.5MO brown green green brown brown green black yellow brown 
а 1 270ко red violet yellow brown red violet black orange brown 
iB 1 150kQ brown green yellow brown brown green black orange brown 
о 4 100kQ brown black yellow brown brown black black orange brown 
u 5 10kQ. brown black orange brown brown black black red brown 
о 1 6.8ко blue grey red brown blue grey black brown brown 
п 1 4.7kQ yellow violet red brown yellow violet black brown brown 
0 3 2.2kQ red red red brown red red black brown brown 
[ii| | 1kQ brown black red brown brown black black brown brown 
a 1 3900 orange white brown brown orange white black black brown 
о 2 2200 red red brown brown red red black black brown 
о 1 1002 brown black brown brown brown black black black brown 
ü 1 470 yellow violet black brown yellow violet black gold brown 


By the way, don't be tempted to fix 
the end caps with PVC solvent glue — 
you'll never get them off again if you 
do. 


Installation 

The controller is best installed in- 
side a building in a position free from 
the risk of mechanical damage. If 
mounted outdoors, it should be 
clamped to a fence post, to minimise 
the risk of mechanical damage. 

Fig.10 shows a typical installation. 
The controller should be fitted with 
separate earth electrodes and these 
should not be connected to any other 
earthing device. 


Capacitor Codes 


Value EIA IEC 
0.1pF 104 100n 
0.0047uF. 472 47 
0.0039uF 392 Зп9 


All fence wiring should be installed 
well away from any overhead power 
or telephone lines or radio aerials. 

Where the electric fence is installed 
in such a position that people might 
touch it and it is not using white or 
orange tape, it should be identified by 
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(To Fence) 


suitable signs clamped to the wire or 
fastened to the posts at intervals not 
exceeding 90m. 

Such signs should bear the words 
“ELECTRIC FENCE” in block letters 
no less than 50mm high. sc 


COMING NEXT MONTH 


We have developed a number of 
testers to check the output from 
this, or any other electric fence. 
They range from very, very 
simple to very simple - and all 
are easy to build. 


INPUT VOLTAGE ` 
12V DC @ 50mA 


BATTERY ONLY 


RED (+) BLACK (-) 
> 7 = 2р: 


земе du sexe qp ровер uli ЭЕ 
The two end labels, designed to fit inside a standard 90mm PVC (stormwater) pipe end сар. These labels can Бе 
photocopied or the originals downloaded from the SILICON CHIP website, www.siliconchip.com.au 
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LED ammeter пої 
applicable in all cars 

Tread with great interest about the 
design and construction of an elec- 
tronic ammeter for use in motor vehi- 
cles, described in your January 1999 
issue, utilising the return “earth” lead 
to the battery as the current shunt. 

lam satisfied with the concept in 
principle and was in the process (a 
few years ago) of developing а similar 
instrument. At that time, it was my 
intention to utilise an analog meter 
for the display. As a result of your 
magazine article (reactivating my in- 
terest), I decided to use a digital mul- 
timeter to measure the voltage drop 
across the earth lead of my aged 
Renault 16TS. However, on further 
investigation of the wiring layout of 
my car (and I suspect it may also 
apply to many modern cars), I was 
prompted to write this letter. 

There are several potential 
problem(s) that the car owner may be 
presented with and which I am facing 
now. I feel that you will be as sur- 
prised as I was! 

(1). The starter motor circuit com- 
prises two heavy current carrying ca- 
bles between the battery positive ter- 
minal and the starter motor solenoid, 
and the battery negative terminal and 
the engine block. The heavy cables 
are there to minimise power loss when 
starting the engine. 

(2). The alternator/battery charging 
circuit consists of the line between 
the alternator output terminal and the 
battery (which generally makes use of 
the high current capacity cable for 
part of its return), and the high cur- 
rent (return of starter motor current) 
cable between the engine block and 
the battery negative terminal. 

(3). The auxiliary (discharge) cir- 
cuit for lights, fans, radio, engine con- 
trols, etc is taken from the positive 
battery terminal to feed the auxiliary 
items and there is a cable return to the 
body of the motor vehicle and there is 
another return wire directly to the 
negative terminal of the battery from 
the chassis. 

As I see it, placing the ammeter 
across the heavy cable connecting the 
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battery negative to the engine block 
will only monitor the current being 
supplied by the alternator. Some of 
that current may be used by the auxil- 
iary (discharge) circuits, with the re- 
mainder being delivered to the bat- 
tery as charging current. However, the 
input (charge) current to the battery 
will be unknown. 

Furthermore, the value of any bat- 
tery discharge which takes place 
whilst the alternator is not charging 
when the engine is not running also is 
not able to be measured. 

In summary, in accordance with the 
discussion and instructions contained 
in yourammeter article and the physi- 
cal wiring layouts possibly employed 
in motor vehicles, only the current 
being supplied by the alternator is 
being measured, not the current charg- 
ing or being discharged from the bat- 
tery. 

Therefore, the ammeter will always 
show a yellow or a green, as it can 
never show a discharge under normal 
operating conditions. Of course, alter- 
nator failure by shorted diodes and 
failure ofthe starter motor solenoid to 
open the starting circuit would show 
a discharge (dramatic). 

Fortunately, as my motor vehicle is 
not new, I am not restricted by a car 
manufacturers' warranty agreement. I 
will be able to rewire all the return 
circuits directly to the block of the 
engine, and so create the single charge/ 
discharge circuit path, via the heavy 
cable to the engine block that is re- 
quired for your ammeter. 

R. Smith, 

North Melbourne, Vic. 

Comment: as you have shown, this 
circuit is not practical for cars with 
split charging circuits. And while it 
may be practical to modify the wiring 
of older cars to provide a common 
battery return cable, we would not 
recommend it for newer cars, particu- 
larly those which may still be under 
warranty. 


Converting PC 
power supplies 

Prior to your article in the Decem- 
ber 1998 issue on making use of old 


PC power supplies, I had converted a 
number of PC power supplies for 
model engineers' use. With reference 
to those supplies requiring a load 
across the +5V output, I found a 12V 
automotive tail or stop lamp to be 
successful. 

Initially I tried a 6V lantern lamp 
but the fan merely starts then stops, 
although that was suitable for my pur- 
pose. After reading your article I tried 
a 47Q 1W resistor without success 
although occasionally I got a fan that 
would just “kick”. All supplies tested 
OK with the auto lamp. 

You invited suggestions for the use 
of the +5V output. I have several uses. 
I have two attachments for my lathe 
which are made from the "works" of. 
old 4.8V cordless drills. Either are 
used in the tailstock as drill speeders 
(small drill bits) or for “milling” cen- 
tres for accuracy. One is used in the 
toolpost as a drilling or milling at- 
tachment. I find they will also run 
quite satisfactorily on the «12V out- 
put. 

Ihave what is virtually a miniature 
bench grinder for regrinding small 
drill bits, PCB drill bits, etc. That uti- 
lises the +5V output. A 6V battery 
operated slot car set has been another 
application (under adult supervision). 
Some converted power supplies are 
in use for low voltage lighting (12V) 
on lathe, drilling and milling ma- 
chines, replacing 240V lighting for 
safety. 

I run both 12V PCB drills and en- 
gravers off the 12V output and occa- 
sionally use the +5V output when I 
require a lower speed for various rea- 
sons. 

B. Smith, 

Hoppers Crossing, Vic. 


TV services in the 
Newcastle area 

I'm writing to correct one or two 
points in J. Lowe's letter on page 13 of 
the January 1999 issue. This was re- 
garding TV services in the Newcastle/ 
Lower Hunter area. 

For a start, I am in full agreement 
that it was a hare-brained idea to allo- 
cate VHF TV channels 3, 4 and 5 in 
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Mailbag - continued 


what is universally recognised as FM 
radio bandwidth but this was done in 
the 1950s and there was no considera- 
tion of a future FM broadcasting serv- 
ice back then, even though some ex- 
perimentation had been going on just 
prior to the commencement of TV 
broadcasting in this country. 

Now for some clarification. Firstly, 
VHF channel 5A was by no means a 
new channel in 1987 (when Mr Lowe 
moved to Heatherbrae). Ch.5A was, 
together with channels 0 and 11, cre- 
ated in 1957/58 by the then broad- 
casting authorities when they real- 
ised that the 10-channel system they 
started with in 1956 would prove in- 
adequate to handle future TV services 
once regional stations began to be es- 
tablished. 

The shifting of ABC service ABHN 
from Ch.5 to Ch.5A was made neces- 
sary due to the impending commence- 
ment of community broadcaster 
2NUR-FM in 1978. The channel shift 
occurred around the end of 1976 or 
early 1977. The commencement of 
UHF transmission on Ch.48 started 
just prior to Christmas 1991 and has 
operated in tandem with the existing 
VHF service on Ch.5A ever since. 

Meanwhile, NBN stubbornly con- 
tinues to refuse to shift to UHF CH.51 
and has done so ever since the com- 
mencement of aggregated TV services 
on New Year's Day 1992, and even 
before then. It would be of enormous 
benefit to those operating community 
FM broadcasting stations for NBN to 
finally make the move and vacate Ch.3 
for Ch.51. The reason is that TV Ch.3 
spans the VHF band from 85MHz to 
92MHz, overlapping the bottom end 
of the FM band by 4MHz. In that space 
there is room for twenty FM channels, 
including four in this region alone! 

Many of the community broadcast- 
ers are what are classed as “aspirant” 
stations. Some are on air now on tem- 
porary frequencies, awaiting a full- 
term licence and a permanent alloca- 
tion. Others are on air with a more-or- 
less permanent frequency but still 
await a full-term licence. And there 
are those who are still to commence 
broadcasting and are at various stages 
of getting their studio equipment to- 


gether and are awaiting either a tem- 
porary or permanent frequency to op- 
erate. 

For stations such as these, the clear- 
ance of NBN from Ch.3 to the UHF 
band will mean а freeing-up of the FM 
band and they can look forward to 
being allocated a frequency to serve 
their community or communities at 
long last. 

NBN's decision to stay on VHF Ch.3 
has ramifications that stretch far be- 
yond its own service area. It affects 
allocations from south of Gosford right 
through to north of Taree. Even though 
NBN’s signal may not be picked up in 
those areas, their signal may still cause 
problems for FM broadcasters operat- 
ing in those regions on frequencies in 
the 88-92MHz bandwidth. 

Official pressure should be brought 
to bear to compel NBN to move to the 
UHF channel which has been set aside 
for them, so that the FM broadcasting 
sector, particularly community broad- 
casting, can grow and flourish. 

N. Forbes, 

Stockton, NSW. 


Thermocouple adaptor 
for DMM kit 

Iam just in the process of building 
the thermocouple adaptor kit for a 
DMM, as described in the December 
1998 issue. I note that a source for a 
panel connector could not be located. 
Ihave just purchased one from Farnell 
Electronic Components. They have 
several different types. I selected a 
panel clip mount, part no 708 6386, at 
about $6.50 each. They also have a 
good range of thermocouples. 

M. Abrams, 

Melbourne, Vic. 


Panel production article 
very worthwhile 
At last somebody has written an 
article that shows how to produce 
good looking front panels! We have 
been using a similar process to that 
described in the February 1999 issue, 
here in the Mechanical Engineering 
Department to produce front panel 
labels for electronic equipment, and I 
thought you might be interested in it. 
We use a product called Lectracopy. 
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- This is a self-adhesive polyester film 


designed for use in laser printers. It is 
available in clear gloss and clear matt. 
We use the clear matt as we feel the 
toner sticks better to it. All we have to 
do is drill the panel, print out the 
label on Lectracopy, stick it on and 
trim the holes with a scalpel. We used 
to coat them with clear lacquer but 
have discovered it can tend to flake 
off, so in future we will put an 
unprinted label on top. The toner is 
quite robust by itself, however. 

As the film is clear, the panel is 
simply painted in whatever colour(s) 
the text is to come out in. It is also 
possible to mount LEDs behind it to 
make highlightable legends. 

One point to note: the adhesive does 
not work very well on textured plas- 
tic. This is where spray adhesive might 
work well. 

The product may also be known as 
Hydrocopy. We buy it from an art sup- 
ply store called The Drawing Room, 
PO Box 880, Christchurch NZ, Phone 
64 03 366 0033. 

Julian Phillips, 

University Of Canterbury, NZ. 


Eliminating the 
“glue spray” stage 

We use a similar system for making 
some front panels as you describe in 
the February 1999 issue but we elimi- 
nate the messy ‘glue spray’ stage by 
using computer paper that has a peel- 
off backing. This is similar to the label 
sheets except the label covers the 
whole A4 sheet. The sheets are made 
by JAC and available from most sup- 
pliers quite cheaply. Use these sheets 
in the single-sheet feeder slot on the 
laser printer and you should save your- 
selves a lot of time and unpleasant- 
ness using the sprays. 

J. Williams, 

Nathan, Qld. 


Good appliances 
being thrown out 

Picking up on what S. Clavan, Black 
River, Qld., mentioned on page 9 of 
the December 1998 issue, I can vouch 
for the fact that disposal of unwanted. 
and faulty (occasionally perfectly OK 
and working) appliances and tech- 
nology is alive and well here in NZ as 
well. 

Tam continually amazed at the items 


that пої only private individuals throw 
away, but large corporations and busi- 
nesses as well. It is a sad fact that in 
today’s society, the cost of servicing 
some of these items is far beyond their 
value, even though they may be only a 
few years old. Unfortunately, the 
prices often quoted at service depart- 
ments often scare people away from 
having reasonably good appliances 
fixed. 

Having said that, I wonder what 
happens to old back issues of SILICON 
CHIP that people don’t want any longer. 
Do they end up in a landfill some- 
where? I would be grateful to receive 
any back issues that someone no longer 
wants and if they are mailed to me I 
will refund the postage if required. In 
addition, can anyone help me with a 
user-friendly shareware CAD program 
specifically for doing PCB track lay- 
outs? 

S. Williamson, Post Box 1462, 

Hamilton, New Zealand. 


Testing remote controls 

I read the article on a Remote Con- 
trol Tester in the February 1999 issue 
with interest and thought I might of- 
fer an alternative, with some of my 
tried and trusty secrets to remote con- 
trol resurrection. Most technicians" 
workshops have a remote control sen- 
sor from an old Akai VS2, VS3, VS4 
video lying around. These were a clip- 
on unit that fitted to the front of these 
VCRs. If you remove one from an old 
recorder there will be a plug with 
three wires, red, black and yellow. 

Simply cut off the yellow wire (not 
used), connect red to the + side ofa 9V 
battery and the black to the negative. 
You then have a cheap tester, basi- 
cally junk that acknowledges on any 
remote control via a red LED. Just 
disconnect the wires when not in use. 

Tip 2: Rubber pads on remote con- 
trols lose conductive material on the 
most-used buttons. Clean them with 
methylated spirits and then coat the 
contact surface of the rubber pad with 
paint from demister repair kits. This 
is a conductive paint for bridging 
breaks in the wires of demisters on car 
rear windows (available from auto 
Stores). It works very well and the 
bottle can be resealed and used again, 
unlike the repair kits for remotes that 
have recently been brought out, which 


use conductive 2-pack glue. 

Tip 3: I have repaired many pads 
with rubber cement, as used in bicy- 
cle or car inner tube repair kits, even 
when completely separated from the 
rest of the remote pad. It has got to be 
better than putting a switch in the 
middle of the remote! 

John Macey, 

Traralgon, Vic. 


22.5V batteries available 

On-page 31 of the December 1998 
issue reference was made in the Serv- 
iceman’s Log to the AS-100D multi- 
meter and its 22.5V battery being no 
longer obtainable. I have checked with 
WES Components in Ashfield NSW 
and they stock a Varta 22.5V battery 
described as similar to a 9V transistor 
battery size but with its terminals at 
either end. The code is V72PX; cost 
514.95. Phone (02) 9797 9866. I hope 
this is of some help. 

Brian Mullin, 

Tindal, NT. 


Don’t run network 
cables near 240VAC 

The article on computer network- 
ing in the February 1999 issue, whilst 
basically sound, unfortunately ap- 
pears to not cover practicalities, such 
as use of existing equipment, which 
in most cases would be stand-alone 
systems and the necessity to route 
cables in a sensible and work-like 
manner, 

Many small businesses do not need 
workstations as such but need the flex- 
ibility of reaching for and/or transfer- 
ting data between PCs — peer-to-peer 
gives operators the advantage of being 
able to use all computers in the net- 
work as though they were combined 
into one large unit. 

Also it is good to have the ability to 
use lesser or older computers for data 
storage and for duplicate data storage 
for backup — plus the ability to keep a 
system up, should any one PC go down 
and need service. I subscribe to multi- 
ple computer installations, networked 
so that no matter what the drama, at 
least a workable system can be kept 
operational. 

The area of cabling is also of con- 
cern, especially where the article to a 
degree condemns the use of coax but 
in fact highlights the importance of 


installing cabling in a manner where 
itis mechanically protected from dam- 
age. Too often cable is that unneces- 
sary item that has to be run from point 
to point and ends up strung up like so 
much washing line! 

Cable routes deserve careful plan- 
ning, to avoid the necessity in the 
future of tracing them for damage 
caused by the wrong choice of path in 
the initial installation. In other words, 
they should not be in positions where 
they can be walked on, jammed in 
doors or windows and so on. 

Lastly they should not be run in 
cable ducts with 240VAC power ca- 
bles or taped to existing extension or 
other power supply cables running to 
the PCs — few network hardware and 
software packages include these in- 
structions and the unwary installer 
quite often chooses power cable routes 
as being suitable pathways for net- 
work cables. 

As one who has been in the proxim- 
ity of a loose coax cable when a 
milkshake machine blew up in the 
next room and caused a power fail- 
ure, the resulting audible violet spark 
at the cable end was quite spectacu- 
lar. Subsequent checking showed that 
the network cable had been run along 
and taped to the 240VAC power cable 
and to the PC power cables of the 
computers on the network. 

On enquiring as to how many net- 
work cards the service station and fast 
food outlet had lost, the reply was 
enlightening; "We usually have to send 
at least one a month for service". Fur- 
ther enquiry as to how and when, 
revealed that nearly every time there 
was an electrical failure causing fuses 
to blow and some piece of equipment 
fusing, there was also a failure of a 
network card. 

After looking at the total system, 
the lessee of the service station had a 
new power sub-board installed to sup- 
ply the computer network, printers 
and ancillary bits only and I re-ran the 
network cables to isolate them from 
possible powers surge influences. 

No more card failures occurred and 
certain strange glitches to which the 
computers were prone also disap- 
peared, so the message is clear: keep 


cables clear. 


Muswellbrook, NSW. 


Jim McCloy, 
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Want to build\a big gapwanffia but dongs Wani іо get involved 
with high quality cabinet work, Tlf have a look at this 
design»Based діка readily available 4A//VGBcabinet; it has 
the looks апа й Hussthe оцті - sil 1а 1U Ich Soundstream 
woofer teig 11225015. 


NLIKE OUR compact Bass 
| pes featured in the Au- 

gust 1997 issue of SILICON 
CHIP, the Bass Cube is designed to 
deliver high power. It will really liven 
up the low bass in even the biggest 
lounge rooms. 

You won't have to apologise for its 
appearance either because it is based 
on a readily available commercial 
product. 

Best of all, you won't need to go far 
to buy the enclosure - it’s available 
for under $50 from all Big W stores, 
where it masquerades as the Economy 
Video/TV Cabinet! 

OK, you still have to do some wood- 
working to convert it to the Bass Cube 
but this is quite straightforward. And 
because it's based on a commercial 
cabinet, you should have no problems 
at all when it comes to obtaining a 
high-quality finish. 

The Bass Cube uses a Soundstream 
Rubicon 10-inch (250mm) subwoofer 
with amaximum continuous program 
power rating of 250W. That's a serious 
amount of power in anybody’s lan- 


Amplitude Response w/ 2.83V input (dBSPL/Hz) 


guage so it will really deliver the grunt. 

This driver uses a 4-layer voice coil 
with a Kapton-epoxy former which is 
50mm (2 inches) in diameter. The 
woofer has a vented pole-piece to pro- 
vide forced-air cooling, while high 
emissivity coatings are used on the 
steel plates to improve power han- 
dling. The cone is made from rein- 
forced fibre pulp with a synthetic rub- 
ber roll surround. 

Installed in the Bass Cube enclo- 
sure, the driver reproduces frequen- 
cies down to about 30Hz, tapering off 
below that. 

In the lounge room it's а real win- 
dow rattler. We also tested the Bass 
Cube in a car and while it’s really too 
large for most vehicles, the results 
were pretty impressive. 

By the way, the total cost of materi- 
als used to make your Bass Cube 
should be well under $300. Most of 
that is spent on the driver. 


Design 


When designing a subwoofer, there 
are numerous conflicting criteria to 
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Fig.1: the predicted frequency response of the Bass Cube shows that its 


has good efficiency. 
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impedance seen by the amplifier is 4.80. 


le Fig.2: the predicted impedance plot of the design shows that the minimum 


be taken into account. The first thing 
that needs to be considered is size. 

A software program like BassBox 
makes it easy to come up with a 
subwoofer that will provide thunder- 
ous bass — if the enclosure is as big as 
a fridge, that is! Getting good bass 
response from a smaller enclosure is 
much more difficult and in fact, can 


Loudspeaker 


Parameters 
General Information 
Company: Soundstream 
Model: Rubicon 10 
Mechanical Parameters 
Fs = 34Hertz 
Qms = 11.5 
Vas = 45.4 litres 
Cms = 0.209mm/N 
Mms = 104 grams 
Rms = 1.947 kg/sec 
Хтах = 21mm 
Sd = 391 sq.cm 
Dia = 22.3ст 
Electrical Parameters 
Qes = 0,450 
Re = 3.6W 
Le =  2.9mH 
2 = 4W 
BL = 13.4 МА 
Ре = 250W 
Combination Parameters 
Qts = 0.430 
no = 0.341% 

Sens = 91dB (2.83V) 
Vented Box Parameters 
Vb = 40.00 litres 

Fb = 34.6 Hertz 

F3 33.6 Hertz 

(Сінна T) 

Fill = normal 

Ports = 1 (round) 

Dv = 8.6cm 

Lv 28cm 
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At this stage the side pieces have been shortened, the black woodwork 
assembled ‘dry’, and the bottom part of the internal frame loosely placed into 
position. Resting the speaker and the port into position will show you where 
you need to cut these holes in the baseplate. 


be impossible with some drivers. 

Fortunately, car subwoofers have 
boomed (pun intended) over the last 
five years, so there are now lots of 
high-power drivers available that are 
suited to compact enclosures. 

The Soundstream driver specified 
here is rugged, comes with full speci- 
fications and is widely available from 
Strathfield Car Radio stores and other 
suppliers. At $199, it is also relatively 
cheap for a driver of this quality. 

Having selected the driver, the next 
problem involved choosing a suitable 
enclosure. There are three commonly 
used enclosures: (1) sealed, (2) bass 
reflex (sometimes called ported) and 
(3) bandpass. 

Bandpass enclosures allow very 
high efficiency (big acoustic power 
out for not much input) but they only 
cover a narrow frequency range; eg, 
from 30-90Hz, or less than two oc- 
taves. In this type of design, the driver 
radiates via two ports rather than di- 
rectly from the enclosure. 

Unfortunately, it requires very long 
tuning ports if we want good response 
at low frequencies. In fact, if the ports 
are made large enough in diameter so 
that "chuffing" noises don't occur, 
they may need to be metres long to 
correctly tune the enclosure! 

The Bose Cannon is a classic exam- 
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ple of this approach and it is 4 metres 
long! We want something a bit smaller 
than that, please! 

A small, high-efficiency bandpass 
enclosure therefore has major draw- 
backs when it comes to port design. In 
case you're wondering, the previous 
Bass Barrel bandpass design overcame 
some of these problems by using two 
speakers mounted in an isobaric 
configuration. However, using two 
Soundstream drivers would make this 
project just too expensive. 

Sealed enclosures are the easiest to 
make and they have a predictable re- 
sponse. However, the bass roll-off (gen- 
tle as it is) starts very early and so 
extended low frequency response from 
small sealed enclosures requires a sub- 
stantial bass boost; ie, lots of power. 
The efficiency of sealed enclosures is 
also lower than ported designs 

Finally, there are the bass reflex 
enclosures. These augment the bass 
response by coupling the output from 
the rear of the speaker cone via a 
tuned port. Fortunately, the tuned port 
can be made reasonably short, even 
with a relatively small enclosure. 

The Bass Cube design uses the bass 
reflex approach. 

The final design uses a 40-litre en- 
closure. Its -3dB point is 33.6Hz and 
the minimum impedance seen by the 


amplifier is 4.80. 

Fig.1 showsthe predicted frequency 
response, while Fig.2 plots the im- 
pedance curve. Before its response 
starts to taper off, the subwoofer 
should produce a sound pressure level 
(SPL) of 914В at 1W (at 1 metre with a 
2.83V input). That is a relatively high 
efficiency as far as subwoofers go. It is 
suitable for use with amplifiers rated 
from 50 to 250 watts. 


Modifying the TV cabinet 


Now that we had the basic design, 
we started looking at suitable enclo- 
sures. To make construction as simple 
(and economical) as possible, we 
wanted a commercial enclosure that 
could be modified to suit. 

We found nothing really suitable 
until we started looking "outside the 
box". If there was nothing available 
designed for the purpose, what about 
something designed for another pur- 
pose? 

That's when we spotted a Video/TV 
cabinet in the local Big W store. Eu- 
reka! 

This cabinet is very suitable for this 
application. It is made from relatively 
hefty 16mm black plastic veneer chip- 
board, screws together tightly and 
needs only a few minor modifications 
to turn it into a subwoofer enclosure. 

Thebig advantage for the home con- 
structor is that all exposed edges are 
finished, the panels are all cut square 
and the design is modern. What more 
could you want? 

Oh, you do have to put the cabinet 
together. Did we mention that before? 
It comes as flat-pack kit. 

As well as the materials provided 
with the cabinet, you will need all the 
materials listed in the accompanying 
panel. 

You will also need a drill, an elec- 
tric jigsaw and preferably a circular 
saw. If you don't have the latter, a 
hardware store can probably do the 
very few cuts required or you can 
make the straight cuts by running the 
jigsaw against a clamped straight edge. 

The first step is to unpack the cabi- 
net. Incidentally, if you can’t find it at 
Big W, contact the Victorian makers 
direct (they are listed at the end of 
this article). 

With the pieces of the cabinet laid 
out, you will see that it comprises a 
large base, two sides, a smaller top 
and a shelf. 

Fig.3, reproduced from the manu- 


CAMS 
PLACED IN 
UNDERSIDE 
OF SHELF (D) 


Fig.3: the assembly 
instructions for the TV/Video 
cabinet include this diagram. 


In the Bass Cube application, shelf (D) 


о becomes the new front panel, with the side 


facturer’s assembly instructions, 
shows the general layout. 

In the Bass Cube configuration, shelf 
(D) becomes the front panel, while the 
side panels (C) are reduced in height 
to suit. 

It's a good idea to first loosely as- 
semble the cabinet (ie, don’t fully 
tighten up the screws), so you can be 
sure how it all goes together. The ac- 
tion of the “cam lock” fasteners, for 
example, may not be clear until you 
do this. 


Cutting the panels 
The two side panels (C) should be 
cut to 337mm (high) by trimming their 


panels (C) shortened to match. 


bottom edges. You will need to take 
special care to avoid chipping the 
black plastic veneer along the cutting 
edge. There are several things you can 
do to minimise this problem. 

First, use a sharp, fine-toothed saw. 
We're assuming that you'll be using a 
circular saw, by the way, and that you 
will probably use it in conjunction 
with a straight edge guide to ensure a 
nice straight cut. Of course, there is 
nothing to stop you from using a hand 
saw. 

Second, use a sharp Stanley knife 
to deeply score along both sides ofthe 
cut; ie, the width of the saw blade. In 
this way, the plastic is cut before the 


saw blade touches the material. 

Also note that the blade will always 
tend to chip the material more on the 
underside of the cut. So it is a good 
idea to make sure that the underside 
is the side that won't be seen when 
the unit is ultimately assembled. On 
the other hand, you need to take care 
that the baseplate of the saw does not 
mar the material as it slides along. 

If the saw does happen to leave 
minor blemishes in the plastic ve- 
neer, fill these with black paint. 

Once you have shortened the side 
panels, redrill the pilot holes in the 
base of each piece. You can see where 
these need to go by checking the loca- 
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S 
mon. 


With the holes cut for the speaker and port (and the mounting holes drilled for 
the speaker), the black woodwork can be assembled using PVA glue. 


tions of the holes in the pieces that 
have just been cut off. 

If you look at the inside faces of the 
side panels you'll see more holes 
drilled to take the shelf-locating cam 
pins. These holes remain unused — 
instead, new pilot holes need to be 
drilled to hold the shelf in its new 
location as the front panel. We re- 
cessed the front panel by 4mm so that 
it matched the appearance of the rest 
of the cabinet. 

Be careful when drilling these holes 
that you don't drill right through the 
panel. If you do, you will spoil the 
appearance of the finished job. 

Onceall the holes have been drilled, 
you're ready fora trial assembly. Don't 
use glue or screw anything fully home 
at this stage — just make sure that it all 
goes together in Bass Cube form with- 


out any problems. If all goes wel 
you're ready to add the internal frame- 
work before fitting the back, the 
speaker and the port. 


Internal framework 


As shown in the photos, the speaker 
is mounted face downwards inside 
the enclosure and “fires” through a 
hole cut in the baseplate. The port 
also vents through this bottom panel. 

However, because the Bass Cube 
sits up on the integral feet provided 
with the cabinet, there’s plenty ofroom 
for the sound to escape, although if 
you place the Cube on deep pile car- 
pet, you should extend the feet or 
possibly fit furniture casters. 

Taking the bottom-firing approach 
has a number of advantages: (1) the 
driver is protected without the need 


The Materials Required 


О PVA glue and a tube of Liquid Nails (or a similar adhesive) 
L] One MDF panel about 443 х 335 x 18mm 

О 5 metres of 20 x 20mm DAR pine, Meranti or similar timber 
ЦО 28cm of 90mm plastic stormwater pipe 

О 50 6G x 30mm self-drilling plasterboard screws 

О 12 6g x 35mm (or 40mm) self-drilling plasterboard screws 
Га 8 nuts, bolts and washers to suit the speaker mounting 

Ц 1 speaker terminal and heavy-duty speaker wire 


0 1 square metre of quilt wadding. 
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for a grille, (2) the air-loading of the 
driver is improved and (3) the cabinet 
looks neater. 


Bracing the enclosure 


An internal framework braces each 
of the panel joins of the enclosure. 
This stiffens the box, provides added. 
insurance against air leaks and lo- 
cates the new rear panel. The frame- 
work is made from 20 x 20mm DAR 
(dressed all round) pineand is screwed 
and glued into place. 

The exact dimensions of the frame- 
work will be determined by the 
amount that you recess the front panel. 
Assuming that it's recessed by 4mm, 
the long pieces of timber bracing will 
be 445mm long and the short pieces 
296mm long. The accompanying pho- 
tographs show the layout ofthis frame- 
work. We used butt joints since they're 
easy to make. 

After cutting the four pieces, tem- 
porarily position them on the bottom 
panel. When you've done this, it will 
be apparent that there's only just 
enough room for the speaker to fit. 

When you add the port dimensions, 
it becomes clear that the driver needs 
to go at one side of the bottom panel 
and the port at the other! Mark the 
holes for the speaker and port on the 
baseplate, then cut them out with a 
jigsaw. 

Once this has been done, you can 
glue the Bass Cube together. We sug- 
gest that you use white PVA wood- 
working glue for the initial assembly. 
This can easily be wiped off with a 
wet rag and also dries clear, so any 
bits that you forget to wipe away are 
not visible. 

Begin by assembling all the black 
panels, ie; the base, the two side pan- 
els, the top and the front panel. The 
front and side panels are also secured 
to the base using screws. 

Let the PVA glue dry for a few hours 
before installing the internal pine 
framework. This should be glued into 
place using generous applications of 
Liquid Nails. Pick the water-soluble 
type of Liquid Nails so that it's easy to. 
clean up and be sure to choose a well- 
ventilated area when applying the 
glue, to avoid inhaling the fumes. 

In addition to the glue, we used two 
or three 6G x 30mm self-drilling plas- 
terboard screws (inserted from each 
direction) to hold every piece of the 
framework firmly in position. 

When inserting the screws, be sure 


The internal framework is screwed and glued into position using chipboard or 


plasterboard screws and copious quantities of Liquid Nails. 
brace across the front panel (seen at back of picture). There 


Vote the use of a 
also another 


hidden piece across the underside of the top panel. 


to drill pilot holes to avoid splitting 
the timber. We also stiffened the large 
front and top panels with additional 
lengths of 20 x 20mm pine, as shown 
in the photos. 

When the glue dries you should 
have a stiff, well-sealed enclosure — 
apart from the open back, of course. 


Mounting the speaker 


The next step is to mount the 10- 
inch woofer and the port tube. The 
28cm long port is cut from plastic 
stormwater pipe. It has a nominal out- 
side diameter of 90mm and an inter- 
nal diameter of 86mm. 

To mount the driver, first mark and 
drill the eight mounting holes in the 
base. Be sure to use the gasket pro- 
vided when installing the driver and 
tighten its mounting bolts down 
evenly so that the frame doesn't dis- 
tort. The port tube can be glued into 
place using Liquid nails, making sure 
that there are no air leaks around its 
edge. The tube should be located so 
that its end is flush with the bottom 
surface of the base panel 

The rear panel is made from a 443 x 
335mm piece of 18mm thick MDF 
(medium density fibreboard). Note 
that these were the dimensions used 
on the prototype: it would be wise to 
measure your own enclosure just in 
case it is slightly different. 

The thicker rear panel does not re- 


quire internal bracing. It should fit 
neatly into the enclosure and nestle 
against the internal framework, with 
its outer edge flush with the rear of 
the Cube. 

The back is held in place by 12 6G x 


35mm screws but don't put them in 
just yet! First, you need to mount the 
rearterminal block (we used one from 
Dick Smith Electronics) and wire the 
speaker to it. 

Soundstream state that the leads 
should not be soldered to the speaker 
(and may not honoura warranty claim 
if they are), so we used push-on spade 
terminals. Make sure that the positive 
and negative terminals on the driver 
are wired to the corresponding termi- 
nals on the rear panel terminal and 
use heavy-gauge speaker wire for this 
job. 

Now cut some quilt wadding and 
glue it into place on the inside sur- 
faces of the enclosure, not forgetting 
the inside of the back panel. 

Make sure that the wadding doesn't 
block the port though, because that 
would seriously upset the perform- 
ance of the Bass Cube. 

At this stage, it’s a good idea to 
connect the subwoofer to an amplifier 
and play some music, just to таке 
sure that the driver and your wiring 
are OK. Keep the level reasonably low 
for this test though, as the unit is not 
yet sealed (the back isn't on). If every- 
thing seems fine, disconnect the am- 
plifier and then glue and screw the 
back panel into place. 


for this purpose. 
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If you don’t want to buy the TV/ 
Video cabinet we modified for this 
article, there's nothing to stop you 
constructing your own Bass Cube in 
the conventional manner. 

The diagram below shows how this 
can be done using 18mm MDF. 

With this thickness of timber, inter- 
nal bracing should not be required 


DIMENSIONS IN MILLIMETRES 
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SPEAKER CUT-OUT 230 DIAMETER 
VENT 86 ID x 280 LONG 


MATERIAL: 18mm MEDIUM DENSITY FIBREBOARD 


MAKING YOUR OWN BASS CUBE BOX 


but all joins must be completely airtight. 

The speaker baffle should be the last 
panel fitted, following a similar test pro- 
cedure as outlined in the text. 

Note that this enclosure is shown 
upside down - like the enclosure fea- 
tured in this article, it is designed to 
have the speaker and port aimed at the 
floor. 


Similarly, the enclosure will need to 
be supported clear of the carpet — 
and note the comments about shag 
pile carpet in the text. 

Incidentally, at 480 x 340 x 370mm, 
this subwoofer is getting close to the 
Size seen in many large cars. 

Yes, it's big but the bass is amaz- 
ing! 


how all the pieces go together and the mounting positions for the speaker and 


port. Note the large ‘feet’ - thi: 
sitting on thick, shag-pile carpet. 


Again, be lavish with your use of 
Liquid Nails - you don’t want any air 
leaks at all. Once you have done that, 
let the adhesive harden before launch- 
ing into action. 


Testing 

The Bass Cube should be tested 
alone first, without other speakers 
playing. At this stage you want to be 
able to hear just what the Cube is 
doing — not have its sounds partially 
drowned out by the rest of the system. 

Play some music relatively quietly 
through the sub and listen for buzzing 
noises — they can be evidence of air 
leaks. Moistening your fingers and 
moving them along all of the joins 
will also help you locate any leaks. 
These leaks must be sealed if the 
subwoofer is to perform well 

Perhaps the easiest way to seal leaks 


size lifts the speaker Ба е off the floor enough 
for normal carpet but these would need to be e 


on higher if the Bass Cube was 


is by smearing some PVA glue into the 
join at the point where there is a leak 
and say 50mm each side, then wiping 
the excess off with a damp rag. 

When the subwoofer is working 
without buzzes, turn up the volume — 
again with just the Bass Cube con- 
nected. Listen for distortion, clack- 
ing, buzzes, whistles and the like. If 
there aren't any, turn up the volume а 
little more 

If you have a powerful amplifier (or 
more frequently, a small amplifier 
that's driven into d ion!) you will 
clearly hear when the limits are 
reached. 

Except for a very brief time during 
this testing, don't ever drive the В: 
Cube into distortion. Note that this 
may occur without being noticed 
when the other speakers are connected 
and playing - you have been warned! 


X 

Like all speakers, the frequency re- 
sponse of the Bass Cube will be af- 
fected by its location within the room. 

If it is placed against a wall or in a 
corner, its bass will be augmented — 
but will tend to be boomy or “muddy” 
as well. If your listening situation al- 
lows it, move the Cube around during 
testing until you find the most pleas- 
ing location. 

Remember also that if you wade 
through the carpet at your place, you'll 
need to extend the Bass Cube’s feet to 
lift the base panel above the shag pile. 

Given its size and cost, we were 
pretty pleased with the performance 
of the Bass Cube. We are sure that you 
will be too. Sc 
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Interesting circuit 


DI 
LETTERBOX s 


CIRCUIT NOTEBOOK 


leas which we have checked but not built and tested. Contribui 
readers are welcome and will be paid for at standard rates. 


ту 


VAC 
PLUGPACK 


You have mail 
in your letterbox 


This circuit indicates if your post- 
man has delivered any letters into 
your mail box or if your front gate has 
been opened. 

One microswitch is closed by the 
gate and another is closed by the lid of 
the letter box. A 9VAC plugpack feeds 
a twisted pair which runs to the mail 
box and gate. Normally both micro- 
switches are closed and current flows 
via diodes D1 & D2 to optocouplers 


Relax your brain with 
just two LEDs 


This circuit uses pulsed light 
from two LEDs to help and pro- 
mote relaxation. The LEDs are 
mounted on an old pair of dark 
sunglasses, one for each eye, so that 
they are each pointing at the eye 
itself. The 555 timer is set to oscil- 
late around 4-9Hz with switch S1 
closed and around 8-18Hz with S1 
open, depending on the setting of 
the 10КО рої, УВІ. 

Theta brain waves are generated 
between 3.5-7Hz and alpha brain 
waves between 7-14Hz. The circuit 
is safe to use, as the light output is 
very low. If it is still too bright, the 
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02 
САТЕ 


1С1 & IC2 and these keep transistors 
Q1 & Q2 turned off. 

If microswitch S1 is opened, opto- 
coupler IC1 is turned off and transis- 
tor Q1 turns on to drive relay RLY1. 
This relay can be made to latch with 
switch S3, in which case LED1 will 
stay lit even after microswitch S3 is 


allowed to close. Similarly, if micro- 
switch S2 is opened, optocoupler IC2 
is turned off, allowing Q2 to turn on 
and light LED2. 

S4 allows Q2 to drivea piezo buzzer 
via diode D4. 

M. King, 

Masterton, NZ. ($30) 


light level may be reduced by in- 
creasing the 12kO resistor. The user 
should be sitting or lying down 
quietly, with the eyes closed and 


the mind at ease. Operation is viaa 
9V plugpack. 


S. Williamson, 
Hamilton, NZ. ($25) 


оп 


18012 


LED? LEDIO 


Random 
LED flasher 


This circuit uses two 555 timers 
to drive 12 LEDs. The LEDs can be 
arranged in a display so that they 
appear to blink or flash in a random 
fashion. It could be used as the basis 
for a Christmas light display. 

555 timers IC1 and IC2 are essen- 
tially identical oscillators, with dif- 
ferent frequencies determined by R4 
& R5 and capacitors C5 & C6. Both 
are a little unconventional in that 


9V battery monitor 


This circuit was designed to indi- 
cate the condition of a 9V battery in 
an electric guitar’s preamp. LED1 is 
illuminated when the supply voltage 
is above a certain level and it flashes 
when the batteries need replacing. 
LED1 starts flashing when the supply 
falls below about +7.5V and it won't 
light at all below 2V. 

The circuit consists is a conven- 
tional 555 timer driving LED1. The 
trick comprises the zener diode con- 
nected between pin 7 and OV. In nor- 
mal operation pin 7 oscillates between 
OV and two-thirds of the supply rail 
voltage Vcc. If 2/3Усс is greater than 
the zener voltage, then the function of 
the 555 oscillator will be inhibited, 
since the zener will prevent the volt- 
age at pins 2 & 6 from rising to the 


the timing capacitor (C5 or C6) is 
charged and discharged from pin 3 
rather than the usual arrangement 
of two resistors connected in series 
to the positive supply rail. The bene- 
fit of charging from pin 3 is that the 
duty cycle is close to 50% (ie, a 
square wave output). 

IC1 drives four LEDs which are 
connected across the full supply. In 
a normal arrangement, LED1 would 
turn on when pin 3 was low and 
LED2 would turn on when pin 3 
was high. In this arrangement 


though, the LEDs are fed via 1004F 
capacitors C1 and C2 and this causes 
the four LEDs to blink alternately as 
the capacitors are charged and dis- 
charged. LEDs 5-8 are driven in the 
same fashion by IC2. LEDs 9-12 are 
connected between the outputs ої 
IC1 & IC2 to provide a further de- 
gree of randomness. 

Resistors R1, R2 & R3 serve to 
limit the current into each string of 
LEDs. 

Brian Critchley, 

Elanora Heights, NSW. ($30) 


Simple tester checks transistors & continuity 


This simple circuit will do a go/no-go test for NPN and PNP transis- 
tors. You need separate 3-pin sockets for NPN and PNP transistors. 
Plugging a transistor correctly into one of the sockets will show if it has 
gain, by turning on LED2 (PNP) or LED4 (NPN) although it will not 
distinguish between a transistor that has gain and one that has а collec- 
tor-emitter short. To test for that possibility, plug the collector and 
emitter of the transistor into the Continuity socket. If LED3 lights, the 


transistor is shorted. 


The Continuity tester socket can also be used to check LEDs, diodes 


and low resistance components. 


Brenton Dick, Sisters Beach, Tas. ($20) 


upper threshold voltage (ie, ?/sVcc). 
To customise the circuit for your 
own requirements, decide on the mini- 
mum voltage that will operate the 
equipment correctly, and multiply by 
two thirds. This is the required zener 


voltage. As presented, the circuit 
draws 7mA Є 9V, falling to 5mA @ 7V. 
Iflower current drain is desirable, use 
the CMOS version of the 555, the 7555. 
John Kreckler, 
51. Marys, NSW. ($30) 
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Low Volume User Regular User 


21 
i 


AT LAST! Low 


z do sort through the mage 4 
н Sewice Providers? 


ti until you start 
| a hanafer poaa pla ~» 

| Sudd ly, they don't look so good! 

| й le a sling ад al! 


Have 
“deals 


question came up 
readens? Could we 


have Internet access 
А е already with an 
| чен ni Internet access offer can do for you. 


Use this rate if you are a light user or a Use this rate if you v 
Internet for ju 


beginner. This is а great account if you just 
want to send and receive email and only use the 
worldwide web occasionally. 


to get onto the 
rs per month and 


$10 per month D. 
gets you 5 hours“ cunrces 
then $2.50/hour 


$20 per month 


gets you ten hours 
then $2.20/hour 


SILICON CHIP 


cost Interr 


By special arrangement 
with leading Internet 
supplier Connect.Com, 
SILICON CHIP 
brings you low cost, 


user-friendly Internet 
access without the 
usual negatives of 
other Internet access 
plans. 


Here's what 
you don't get: 


Х No time limits 
Х No 15 minute block charges 
Х No megabyte limits 
Х No download charges 
Х No excess megabyte charges 
Х No administration charges 
Х No helpdesk charges 
Х No CD-ROM program to 
hack your registry or 
clutter up your hard disc 
Х No penalties 
Х No drama! 
Х No fine print to catch you! 
Х No 3 month ог 6 month 
minimum contract period. 
Х No setup charge if you 
stay with us fora 
minimum of 5 months 


And there’s a plan 
to suit YOUR Internet 
access requirements: 


Power User 


Use this rate if you want to download lots of 
data (music, software, pdfs etc) and you don't 
want to be hit with any excess megabyte 
charges. And NO RISK of being automatically | 
disconnected when you're halfway throu: 


$49.95 per month 


gets you 25 hours 
then $1.95/hour 


Я access with no catches 


Here's what you do get: 

vY Naturally you get your own email address - yourname@silchip.com.au - 
accessible from anywhere in the world! 

V An easy to follow setup procedure using software already built in to your 
computer (Windows 95/Windows 98). No need to load new discs or CD 
ROMS. 

V Fast access via 56K modems. Of course, if you have a slower modem, our 
System will allow you to access it at your fastest possible speed., 

v/ Currently, more than 58 in-dial locations (POPs) meaning your access is а 
local call. These locations will increase to more than 100 over the next 
year. 

V Travel around a bit? Our system allows free roaming: you can use your 
account from any of our in-dial locations. While you might live in 
Melbourne, you can dial in from Sydney or the Gold Coast, for example. 
And there is no additional charge for this facility! 

V On-line help and free help desk; you get a real live human to talk to if you 
have difficulties with setup or access and it's free. 


Does all this sound good? Yes? Well, it gets even better. 


v/ You get up to 3MB for your own web page. 

v There аге no cheques to worry about to pay your bill. We will bill you 
automatically every month by email and then we will debit your credit 
card automatically. 

и If you want to cancel the service at any time, just email us and we will 
only charge you for that month plus your time charges to that date, if any. 

V There are no cancellation fees, no administration fees or other charges 
(no setup fee if you stay with us for three months or more, otherwise & 
once-only $10 setup fee is payable). 


The fine print 
How do you get online? 


With credit card in hand, pick up the phone, dial (02) 9979 5644 and ask for 
Ann Jenkinson. It's that simple! 


Still not convinced? 


Check us out at www.silchip.com.au for more information. 
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"PRODUCT SHOWCASE | 


Panel mounting inlet filters from Schaffner 


These new Schaffner FN 9246 inlet 
filters provide EMI suppression char- 
acteristics typical of chassis-mount- 
ing filters but offer the convenience of 
direct panel mounting. The filters also 
feature fast-on connectors, leaving the 
rear face free from protrusions. 

Schaffner FN 9246 filters are suited 
for the latest generation switchmode 
supplies such as those used in GSM 
base stations and small and medium- 
sized uninterruptible power supplies. 
The filters are IEC 950-compliant, 
rated at 250VAC and are suitable for 
mains frequencies to 400Hz. “B” ver- 
sions are available with reduced leak- 
age currents for medical applications. 

FN 9246 filters are available in line 
current ranges from 1A to 20A and are 
compact, with a footprint of 30mm x 
47mm, except for the highest current 
ratings (35mm x 75mm for the 16A 
and 20A versions). In comparison to 
other filters, the FN 9246 series have 
very high inductance and capacitor 
values so as to provide high attenua- 
tion of differential and common-mode 
noise. 

Suppression characteristics typi- 


Clock radio has 


soothing sounds 


A new clock radio from Dick 
Smith Electronics has “soothing 
sounds” built in. These “soothing 
sounds” are intended to relax the 
listener and send him/her off to 
sleep. There are four options to 
choose from: birds calling, waves 
breaking, rainforest and pond life. 
The user has the option of setting 
the sounds to run for 30, 60 or 90 
minutes and the volume can be ad- 
justed. 

Apart from the soothing sounds, 
the Digitor set is a regular AM/FM 
clock radio with an alarm buzzer 
but it also has a large blue backlit 
LCD screen with a calendar that 
can be set to day/month or month/ 
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cally provide 40dB of asymmetric at- —Westek Industrial Products Pty Ltd, 

tenuation at 100kHz, rising to 50dB 2/6-10 Maria Street, Laverton North, 

from 200kHz to 30MHz. Vic 3026. Phone (03) 9369 8802; fax 
For further information, contact (03) 9369 8006. 


day format and a thermomotor 
which displays temperature in Cel- 
sius or Fahrenheit. 


TheDigitor Natural Sounds Clock 
Radio is available from all Dick 
Smith Electronics stores at $79.50. 


Toroidal power transformers 
from Harbuch 


A range of toroidal power transformers specifically de- 
signed for the SILICON CHIP Class-A power amplifier 
(July & August 1998) has been released by Harbuch 
Electronics Pty Ltd. The range consists of type F2450, a 
160VA, 2 x 21V model for the amplifier as published, type 
02450, rated 80VA, 2 x 21V for building mono-block 
amplifiers, type PTT-4638, 160VA, 2 x 21V and a type 
PTT-4639, 160VA, 2 x 42V centre-tapped. The latter two 
models operate with reduced flux density, utilise tightly 
controlled winding geometry and are fitted with a flux 
band, all designed to reduce the leakage flux to an abso- 
lute minimum. 

The model with the two separate centre-tapped windings 
is for those adventurous souls who would like to fit the 
transformer in the chassis with the amplifier modules (a 
power supply module is required for each channel). 

Also available is the toroidal power transformer for the 
500W power amplifier published in the August to October 
1997 issues. Identical to the transformer used in the 
prototype, the PTT-4534 800VA model is also available to 
order fitted with a flux band. The tax paid price for the 
standard model is $134.50 direct from the manufacturer. 
Freight costs are additional and vary due to the weight of 
the transformer. 

For further information, contact Harbuch Electronics 
Pty Ltd, 9/40 Leighton Place, Hornsby, NSW 2077. Phone 
(02) 9476 5854; fax (02) 9476 3231. 


Wide range of services from 
Premier Batteries 


Over the years, Premier Batteries have worked towards 
providing a one-stop shop for all rechargeable battery 
needs. They operate a refurbishment and diagnostic fa- 
cility for hard-to-get batteries and for batteries that are 
out of production. 

They can provide custom batteries, including special 
highly robust packs for the mining industry where ex- 
treme temperature and vibration tolerance are required. 
And they also manufacture a wide range of batteries for 
notebook computers, including IBM, NEC and Compaq. 

For 2-way radio applications, Premier Batteries has 
introduced a range of low-cost, high-performance desk or 
bench top charger units. Developed using the delta-V 
principle and with microprocessor control, the units are 
designed to prevent overcharging and automatically 
switch to trickle mode at the end of charge, ensuring 
long service life for the battery. 

Interchangeable adaptors designed specifically for the 
following units are available: Icom BP157, 160, 174, 173 
& 180; Kenwood KNB9, 12, 15 & 17 and Motorola GP300. 
These desktop chargers offer a safe and reliable charge for 
batteries in 1%-hours, for both nickel cadmium 
nickel metal hydride packs. 

For further information, contact Premier Batteries Pty 
Ltd, 9/15 Childs Road, Chipping Norton, NSW 2170. 
Phone (02) 9755 1845; fax (02) 9755 1354. 


Australia’s Dedicated 
Electronics Exhibition 


25 - 27 May 1999 
Melbourne Exhibition & 
Convention Centre, Melbourne 


Invitation to join us at Nepcon’99 
At Мерсоп'99 you will see local and international electronics 
companies on show, discover the latest products, equipment and 
services, keep up with industry trends, attend a seminar, meet 
and mingle with industry's experts or catch up with colleagues. 
Nepcon ‘99 also introduces 3 Unique Educational Forums: 

+ The INAC Line — a working showcase of factory production 
lines. This "live" electronics manufacturing event allows you to 
see the true dynamics of working electronics assembly. 

+ SEP - the semi-conductor education pavilion for ‘hands on’ 
education in EDA tools, silicon, design in logic and micro- 
controller technology and specialised skills in manufacturing 
activities. 

» New Technology Showcase for EMC/RFI products. 


Supported by: 
ATTEC Вағсва EM 


Pre-register for this event NOW and avoid the queues! 
You will also have direct and FREE entry to 3 other major events!! 
AIDA'99, AIEE'99 & ICEX'99 


3 easy ways to pre register! 

‘= Pre register over the phone оп (02) 9280 1295 
Fax this back to (02) 9211 7472 

™ Website: www.infosalons.com.au/exhibitions/register.html. 


f$ AROUND THE WORLD AND NOW IN AUSTRALIA 


FAX BACK NOW ОМ (02) 9211 7472 
FOR YOUR FREE PASS 
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AUDIO 
TRANSFORMERS 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton РІ. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


Wind-up torch lasts 
up to two hours 


You've heard of the wind-up radio. 
Now there is a wind-up torch for those 
who can’t stand the possibility of be- 
ing torchless at the most critical mo- 
ment. Called the “Freeplay”, it will 
also appeal to those who are concerned 
about the quantities of batteries, both 
one-time use and rechargeable, which 
are being dumped in land-fills. 

The user rotates the handle for about 
30 seconds and this lights up the torch 
for about three minutes. Winding up 
the spring stores the energy which is 
then converted to electricity by a gear- 
driven generator in the torch. The unit 
can be stored in the wound-up condi- 
tion so that it is always ready for use. 
It also has a built-in rechargeable bat- 
tery which may be charged using a 
12V AC or DC adaptor or a 12V car 
charger (not supplied). The battery 
gives a running time of about two 
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World's fastest PCI/ 
PXI digitisers 

Acgiris has released a new range 
of high-speed waveform digitiser 
products for use in computer-based 
data acquisition systems. The new 
digitisers include the models 
DP105, DP110 and DC110. The DP 
series are PCI-compliant and plug 
directly into a PC bus to turn the 
computer into a high performance 
digital oscilloscope. The DC110 is 
а compact PCI/PXI module for use 
in modular data acquisition sys- 
tems. 

Top of the line performance is 
achieved with the DC110 and 
DP110 cards. They feature high- 
speed (1GS/s) digitisers with wide 
bandwidth (250MHz) front-ends 
and long acquisition memories (up 
to 2Mpoints). The DP105 is a low- 
cost alternative with 500MS/s sam- 
pling, 150MHz bandwidth and up 
to 1Mpoint of memory. The 
digitisers all deliver oscilloscope- 
like performance with input volt- 
age ranges from 50mV to 5V full 
scale, 500 and 1МО coupling, vari- 
able offset, full input protection 


hours. The torch uses a high efficiency 
Xenon bulb and a spare is included. 
The torch can also be used to power 
other items which can run from 3V 
DC. There is also a flashing mode, for 
emergencies. The torch is made of 


and flexible triggering. 

A sequential trigger mode that 
rearms with less than 500ns of dead 
time is standard and makes the 
capture of high repetition rate, 
burst or impulse-response type sig- 
nals easy. Waveforms can be re- 
corded as they arrive, complete 
with trigger timing information. 

Асдігіѕ digitiser cards are sup- 
ported by AcqirisLive, a digitiser 
control program for Windows 95/ 
98/NT and they work with "off- 
the-shelf" software packages such 
as National Instruments' Lab- 
Windows/CVI and LabVIEW. The 
digitisers are fully programmable 
and are capable of transferring data 
to a PC at rates up to 100Mbytes/s 
over the PCI bus. 

Typical applications include 
telecommunications, magnetic me- 
dia testing, mass spectrometry, la- 
sers, computing military, EMI/ 
EMC, high voltage impulse test- 
ing, automotive, particle physics 
and chemistry. 

For further information, contact 
Acquiris Pty Ltd, PO Box 317, 
Blackburn, Vic 3130. Phone (03) 
9877 9322; fax (03) 9849 0861. 


durable yellow ABS plastic and is 
weather resistant. It comes with a 5- 
year warranty. 

The Freeplay is available from all 
Dick Smith Electronics stores and is 
priced at $149.00. sc 


[3.6mm-92 deg./4.3mm 
-78 deg. 5.5mm60 deg. 
|Special introductory 
Price of just $189 
** CCD CAMERA SPECIAL ** 
WITH A FREE UHF MODULATOR 
[The best "value for money" CCD camera’ 
(оп the market! 0.1 lux, High IR response & 
i-res. Better than most cheaper models. 
32 Х 32mm $99... 
With tofthese lenses 
pinhole (60deg.), 
78deg.;92deg.; 
120de9, 
lorfor (150 deg)add$10 
MINI AUDIO MODULE - (Pre-built 
|This amp/pre-amp is Ideal 
(ог use with our 
lcameras. 12Vdc, 
Hi sensitivity, 0,6W output 
loperation includes electret mic. 510 


CURRENT MODEL 


[YAMAHA LINEAR ROBOTIC ARMS 


АТ 5% OF THEIR ORIGINAL COST] 


» X-RAY MACHINES, HEART MONITORS, SATELLITE TV, TEST EQUIPMENT 
These are some of the items that may still be for sale at our Web Site. See our 
BARGAIN CORNER, TRADERS CORNER & FREE ADS 


KITS 


“OF THE MONTH 


COMPLETE INTELLIGENT BATTERY / POWER MANAGEMENT SYSTEM FOR 


THE HOME OR CAR COMING SOON 
New Battery Monitor Kit: 12v / 24у monitor with low voltage cut-out, 
[audible alarm before cut-out. This monitoris designed to use minimal, 


|power & has a battery saving 12 led bar-gray 
all onboard components, label, 10A cut-out 


[surplus case . All for the special introductory price of $32....For 50A 


[MOSFET (IRFZ44) add $3. 
[SWITCHING REGULATOR KIT: Designed 
[system and tums on @13.4V/26.8V and tu 


includes PCB + all on-board components ind. 1х50А MOSFET 


(space on PCB for to add more MOSFETS) 


domestic! timer use, large (13mm) Green| 


M CHANNEL VIDEO SWITCHER KIT 
This kit can switch manually or 
sequentially up to 4 audio/video sources. 
Other features inc. VCR relay output to. 
switch STOP/REC, can be switched with 
PIR or alarm system inputs Add a security 
channel to your TV using a ОНЕ 
Imodulator, watch TV & flick channels & 
[see who's at the door or what the Kids are 
doing. This unit can be switched auto- 
Imatically using the PIR units below. Kit 
|+PCB+all on-bourd components inc. 18 
relays. Less than Half price of most units 
550. Optional VHF modulator / mixer$18 
MINI PIR DETECTOR [| 
PCB MODULE (666) 
Pre-built 30mmX34mm PIR 
module with an attached ча 

Freznel lens & cable with 4 WRAL JI 
pin connector Ideal for switch- <7 

ing cameras, alarms etc. ас 
bargain at just: 518 

POWERFUL IRILLUMINATORS |; 

|With strong universal swivel 
Imount&S0x80x50mm Pl) 
housing: 10 LED $10. 

ЗО LED $20.. 80 LED $36 


LES | 


5" MONOCHROME MONITOR 
Brand new pre-built!12V@ 600MA. Ideal] 
orsecurity orswap2 ~ 
ires to make 


for trucks & 
busses. Black & 
amber picture 
Brea to wate 
lus composite 
|video conversion kit . Kit inc. —— 
РСВ + all on-board components + monitor. 
[Coming soon for around $30 


LED display, AM-PM indicator, Date, 
Month, 24Hr. Alarm, 59 Min. sleep timer, 
back up batt. Xtal controlled 50Hz (20ms)} 


mounting/+12A mosfet: 54 Full data sheet! 
for LSIIC used (MM5382): $0.80 


(ОРТО PACK A total of 104 opto devices: 


"various colours & types. All top quality 


brands. Siemens etc.. Allfor just $10. 
VISIBLE LEDs...5mm 

14 X Yellow clear..6 X Red (clear) 
24deg...2X Yellow LED (clear) 24deg. 
(16 X Red LED (clear) 24deg...38 X Green 
LED (clear) 24deg. 

3mm 

14 X Red LED diffused 70deg. 

4X 3mm or rect. Yel. LED diffused 70deg 


VCR CONTROLLER КІТ: 

Ref: SC Sept 97. With our Trigger Kit, ај 
ready made USED PIR Detector & 
Learning Remote Control you can trigger| 
апу domestic IR remote controlled VCR tol 
record human activity within а 6m range 
with a 180deg. view. Starts VCR recording 
at the first movement & stops a few min. 
after the last movement. No connection, 
needed to your existing VCR. This kit has| 
Relay outputs, easy to interface with a 
VCR / Remote Control. PCB and all on 
board parts:$25. A suitable miniture used 
PIR Detector module:$16. 


SPECIAL 
1 X 5mm IR LED...3 X 3mm Clear 
Phototransistor...3 X 5mm Clear 
Phototransistor...1 X IR Receiver module 
[2 X DIL rect. black PIN Photodiode. | 
FOG MACHINES....... JUST ARRIVED 
Professional quality fog machines. This| 
unitwould be the perfect 

artner to our laser 

light shows, Ideal f 

fordiscos, 

parties, fashion 

Parades etc. 
Aspecial price of $1 


FREE***FREE***FREE 
Ask for a free tunable 
balanced mini VHF Astec| 
brand Hi quality modulator 
with any camera order. 


PELTIER EFFECT DEVICES 

Make а solid state food cooler / warmer for 
the car etc. with 2 heatsinks, a fan and опе 
lof the following. Could be used for cooling 
overclocked PC CPUs. А! 40 X 40mm. 

4A AT 65deg. Qmax 42W 525 

6A AT65deg. Qmax 60W 527.50 


Connection Diagram supplied 


OATLEY ELECTRONICS 


PO Box 89 Oatley NSW 2223 
Ph (02) 9584 3563 Fax 9584 3561 
orders by e-mail: oatley@world.net 
www.oatleyelectronics.com 
major cards with ph. & fax orders, 
Post & Pack typically $6 


BA AT&5deg. Qmax 75W $30 
Device comes with instructions to build 
cooler / heater plus data. Some used 
surplus heatsinks avail. 

INEW***NEW***NEW***NEW 
PELTIER CONTROLLER: This kitis a sw-| 
mode design & correctly controls temp. ої 
peltiers to 10A (very efficient design) РСВ. 


EN 


ph indicator. Kitinc PCB, | 
MOSFET + suitable 


to work with the above 
im off @13.8V/27.6V. Kit 


Switching 


Design your own microprocessor 
[controlled devices or even products and 
Imaybe make your fortune! Learn program 
your own 16F83 /16F84 /16C84 micro- 


|16F84 РІС chips $12 


|With LED indicator, Fuse and small 
internal PCB. Space for small projects 
like voltag ors etc. 


KEY-CHAIN LASER POINTER 

Very bright 650Nm High 

‘quality machined 
metalhousing _ 

VERY BRIGHT LASER MODULE 18. 
650Nm laser module 

as usedin the above 


pointer. (Lm2) 


SHOP MINDER/IR FENCE 
IR transmitter & receiver kits (two separate 
PCB's), basic range is up to 20M but can 
be greatly increased by adding a lens. 
Features include output to drive piezo 
Ibuzzers or relays etc. Two PCB's + all on- 
board components: $17 Options: 2 suit- 
able boxes + 2 swivel mounts: $6, Buzzer: 
53, 12A relay: S3 (fits on PCB) Lens: $0.80 
NEW SUPER LOW PRICE + LASER 
AUTOMATIC LASER LIGHT SHOW КІТ: 
MKI. Automatically changes every 5 - 60 
secs, & is adjustable. Each motor has 8 
speeds, one motor is reversible, & one can. 
stop. Countless great displays from single 
to multiple fiowers, collapsing circles, 
rotating single and multiple ellipses, stars, 
etc. Easy mirror alignment with -Allen| 
Key. Kit inc. PCB, all on board comp- 
|onents, three small ОС motors, mirrors, 
precision adjustab 

mirror mounts: < 

(K115) + very 

right 650nM 

laser (LM2) module. 


+ onboard parts + new surplus case. $15 


for our famous wiring kit with any order 


DON’T BE 
FOOLED 


is not an April 1st 
joke! 
BRAND NEW GERMAN MADE 
DUAL PRINTER / SCANNER 


MECHANISM 
Маде in 98, worth 518001 


|SIX MINEBEA STEPPER MOTORS, 

[2x6 wire type 23LM-C355-38V 50x55mm | 
[3x6 wire type 17PM-H303-04V 37x 42mm, 
1х4 wire type 17PM-M007-02, 42x33mm, 
[PCB WITH SGS STEPPER DRIVER ICS. 


POWERFUL, COMPACT, SWITCH. 
^S. WITH FAN: 240V input, 


NUMEROUS OTHER PARTS: 
Include 24 PIN PRINT HEAD, OPTIC) 
SCANNER, CPU, EPROM, matching 


|MOTOR ASSY'S with micro switches, 
[MAINS FILTER etc. etc. 
UNBELIEVABLE PRICE: $36 
Printer ribbon to suit $5, extra. Delivery to 
most Aust. cities $12, . box approx, 0.2 
|CM- 15Kg 
MORE INFO, LINKS AND PHOTOS If 
|BARGAIN CORNER ON OURWEB SITE. 
INEW MOSFET VERSION OF OUR 
1/2/3 AXIS CNC SYSTEM. 
(computer numerical control) This syste 
includes a new stepper motor driver kil 
(опе kit required for each axis) designed to 
ibe used with software freely available on| 
the Internet for use with home or 
professionally built a milling machine 
lathe, engraver or cutter etc. with home 8 
limit switches & a high degree of accurac 
(сап be better than 001". We supply the kit 
inc. Pcb all onboard parts etc. plus Internet 
resources shareware software & building 
or buying mechanical components. 
Around $40 per axis. Call for details. 


[Using the parts of the above printer, with} 
ithe above stepper drivers and software| 


уои can build the machine of your choice. 
Plans with notes for an A3 plotter and a 2/: 
laxis mill:$8, 


INEW STEPPER MOTORS 
[30 ог п. torque, 2.5 deg. 144 step, lo 
voltage, compact 57 x 38mm: $14 


сап drive larger motors, 
Has optolsolation. Inc. 
Software & notes: $40 Or 
[S50 with two Used 23 
frame 200 


А РАКАТА Е 


Do you need precise temperature 
control? How about temperature 
monitoring with preset alarms? 
Here’s a project which will do 
either - and much more! 


iP 


By KEITH RIPPON 


thermostat/thermometer 


HIS PROJECT combines the 
Dallas Semiconductor D$1620 
Programmable Thermometer 


chip and АТ89С051 8-bit micro- 
controller to provide a programmable 
thermometer and thermostat. 

Some of the possible applications 
for this project include incubators, 
computers, power supplies, drying 
rooms, greenhouses, home brewing, 
power amplifier and heatsink moni- 
toring or any other devices requiring 
temperature monitoring or control 

The AT89C2051 microcontroller 
from Atmel is one ofthe smallest mem- 
bers of the 8051 family. As the saying 
goes, “Good things come in small pack- 
ages". This one comes in a 20-pin 
package and features 2K bytes of pro- 
grammable Flash memory, 128 bytes 
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of RAM, 15 programmable I/O lines, 
two 16-bit timer/countei x inter- 
rupt sources and an on-chip analog 
comparator. 

It is fully compatible with the 
MCS-51 architecture and it can be 
programmed using the MCS-51 in- 
struction set 

The 051620 Digital Thermometer 
and Thermostat is capable of provid- 
ing 9-bit temperature readings from 
55°C to +125°C in 0.5°C increments. 
It has three thermal alarm outputs, 
Tiow and which allow the 
ice to operate as a thermostat. Teom 
is driven high wheri the temperature 
exceeds Тн and remains high until 
the temperature falls below that of TL. 

Tiow is driven high if the 051620 is 
less than or equal to a user defined 


temperature Ту, Thigh is driven high if 
the DS1620 temperature is greater than 
or equal to a user defined temperature 
Тн. The temperature reading is pro- 
vided in a 9-bit, two's complement 
format. 

Table 1 shows the binary output 
data at various temperatures. The tem- 
perature data is transmitted over a 
3-wire serial interface, comprising 
Data, Clock and Rst, LSB first. The 
user-defined temperature settings are 
stored in non-volatile memory and 
this allows the device to be pro- 
grammed prior to being installed in a 
system. 

This makes for a relatively cheap 
and accurate thermostat, while allow- 
ing for an easy way to alter the епі 
products temperature parameters. 


H3I3WOWH3Hl d18VWWVHOOHd 


жола 
моні азал 


jl 7 


фә йм Чу did Y 
А ta 
Ф 6 6] ons 


(аку voor 
a 


гг I 9.9 
D 
"E 
каев 


й 
Е cu 
d 
Д 


gy 


ов 1p ip. 
H fel i i i ss vs ts 
ч го го го ^ 
oo FS ТО Te Pe В © о m m 
| as талар Т 


E] 


55 


APRIL 1999 


Fig. 2: the PC 
board component 
overlay. As you 
can see, the board 
isdesigned tobe | «| 
divided in two and 
joined by flexible 
cable but can be 
used intact if your 
application allows 
it. 


Reprogramming is a simple matter of 
either installing it back into the pro- 
grammer or via a 3-wire interface from 
the programmer to the target system. 

While the 051620 is capable of cov- 
ering the range from -55°C to +125°C, 
in this particular application it is only 
used from 0-99*C, with 1*C incre- 
ments. This should be ample for most 
uses. 


Circuit operation 

The circuit diagram is shown in 
Fig.1 and it uses four ICs and two 
7-segment LED displays. 

ІС1 is the programmed AT89C2051 
microcontroller and 8 data lines from 
its Port 1 (P1), pins 12-19 are used to 
drive ІСЗ & IC4. These ICs are 74LS47 
BCD to 7-segment decoders and each 
one drives one of the 7-segment LED 
displays. 

IC1 takes the 9-bit temperature read- 
ing from the DS1620 and converts it 
to drive the 7-segment displays. Two 
networks, RN1 & RN2, provide cur- 
rent limiting for the displays, which 
incidentally are of the common anode 
type (SA52). 

Port 3 (P3) is used to interface to the 
051620 and to the four pushbuttons 
used for programming. Of this port, 
pins 7, 8, 9 & 11 are used for the four 
pushbuttons which are designated (1) 
Select, (2) Increment, (3) Decrement 
and (4) Store. 

Pushbuttons S2 & S5 also serve to 
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put the DS1620 into the standalone 
mode if this option is required. Pins 2, 
3 & 6 interface to the D$1620. 

Pins 1,2 & 3 of the DS1620 are the 
Data, Clock and Reset (RST) pins, re- 
spectively. Don't confuse the RST pin 
of the DS1620 with that of IC1. 

The reset is active low which means 
that for communication to take place 
between IC1 and the 051620, pin 3 
must be taken high, otherwise the 
states of the Data and clock pins will 
be ignored. 

Pins 5, 6 & 7 of the DS1620 are the 
three alarm outputs, with pin 5 being 
Tcom. pin 6 being Тү, and pin 7 Thigh. 
You have a choice of alarm output 
and this is selected with jumper K4, 
to control some form of heating or 
cooling device 

In this circuit, the selected output 
controls a relay, RLY1, via diode D3 
and transistor Q1. 

Transistor Q2 and flashing LED1 
provide a fault indicator. 

Capacitor C8 and resistor R1 pro- 


Table 1 
ture | Binary output 

011111010 | 
000110010 
000000001 
000000000 
ШИШ 
111001110 
11001001: 


vide the power on reset for the 
microcontroller, To ensure a valid re- 
set, pin 1 must be held high long 
enough to allow the oscillator to start 
up plus two machine cycles. 

А 12MHz crystal and two 27pF ca- 
pacitors, C9 & C10, are the external 
components for the microcontroller's 
oscillator. 

Quite a few headers have been used 
on the board and these were used 
extensively during development 
which involved programming with an 
80c32 SBC (single board computer)and 
an EPROM emulator. 

A 5V 3-terminal regulator provides 
all the on-board power and this is 
driven by a 12V DC input. This could 
be a battery or a DC plugpack but 
while +12V is shown on the circuit, 
an ordinary 12V plugpack should not 
be used as the output voltage will 
usually be much higher, around 16V. 
That will cause the 5V regulator to 
become hot. Therefore, if you are go- 
ing to use a plugpack, make it a ЗУ DC 
type. 
he 12V required by the relay is 
taken from the input side of ICS, after 
the polarity protection diode, D1. 


Board assembly 

Construction of the Thermostat/ 
Thermometer is relatively straightfor- 
ward. The first thing to do is to decide 
whether or not you want to cut the 
board so that you have separate dis- 


play and microcontroller boards. It is 
much harder to cut the board once it 
is populated so you have to make the 
choice before assembly starts. 

1f you do decide to have two sepa- 
rate boards, you can mount them at 
rightangles to each other or join them 


1 PC board, 89 x 144mm 

1 12MHz crystal (X1) 

1 20-pin IC socket 

4 16-pin IC sockets 

1 8-pin IC socket 

2 PC-mount terminal blocks 

1 8-way pin header 

4 16-way pin headers (cut to 
length) 

3 2-way pin headers 

1 jumper shunt 

1 20-pin IC socket strip (for LED 
displays) 

19V 150mA DC plugpack 

1 SPST toggle switch (51) 

4 SPST momentary contact 
pushbutton (S2-S5), Jaycar 
SP-0730 or equivalent 

1 small finned heatsink (for 
3-terminal regulator) 

1 12V mini relay (RLY1) 


Semiconductors 

1 AT89C2051 programmed 
microcontroller (ІСТ) 

1051620 programmable 
thermometer (IC2) 

2 74L847 BCD to 7-segment 
decoders (IC3,IC4) 

1 7805 3-terminal 5V regulator 
(REG1) 

1 BC338 NPN transistor (Q1) 

1 BC328 PNP transistor (Q2) 

2 1N4004 silicon diode (D1,D2) 

1 1N914, 1N4148 silicon 
Switching diode (D3) 

2 Kingbright SA-52 common 
anode 7-segment LED 
displays (DISP1,2) 

1 flashing LED (LED1) 


Capacitors 

1 1000uF 25VW PC electrolytic 
2 10uF 25VW PC electrolytics 

5 0.1uF 63VW MKT polyester ог 


monolithic 
2 27pF ceramic 
Resistors (0.25W, 1%) 
410kQ 2 8.2kQ 
11.2kQ 14700 
2 4700 resistor networks 
(RN1,RN2) 


with a length of ribbon cable. Note 
that headers K6 and K7 make provi- 
sion for the ribbon cable link. 

The next thing to do is to check the 
copper side ofthe board for shorted or 
open circuited tracks. These could 
lead to problems when you come to 
powering up the board, not to men- 
tion that it could be expensive if you 
happen to “blow up” some compo- 
nent, especially the DS1620 or AT89- 
C2051. 

Here's a tip before you start: if you 
find that the components are falling 
out of the board when you flip it over 
to solder them in, a piece of masking 
tape makes a good substitute for a 
third hand. 


You can start the board assembly 
with the installation of the wire links. 
They are easier to solder in if the wire 
you use is not tarnished, so use bright 
and shiny tinned copper wire or 
freshly cut off component pigtails. 

Next you can insert and solder in 
the resistors, diodes, LED, transistors 
(check the orientation), capacitors and 
pushbuttons. After this you can in- 
stall the IC and display sockets but 
don't insert the ICs or displays yet. 

I suggest using the machined pin 
sockets. While they are more expen- 
sive they are more reliable. If you 
can't afford them at least use one for 
the DS1620. The cheaper standard 
sockets do not lend themselves well 


This photo of the completed PC board is reproduced very close to 


full size so it will be a handy guide to component placement in 
conjunction with the component overlay. 
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to constant insertion and removal of 
ICs. 

The LED displays were installed 
using machine pin IC socket strips. 
Just cut them to the required length 
and solder them in. The 7-segment 
displays are Kingbright SA52 (com- 
mon anode), available from Jaycar 
Electronics. 

Next, install the power connectors 
Ki & K8, the relay and 3-terminal 
regulator. A small finned heatsink 
should be fitted to the regulator. 


Testing 


At this stage the board should be 
ready for testing. Check all your sol- 
dering work and make sure that there 
are no solder bridges between IC pads 
or other component solder pads and 
tracks on the board. 

Connect a 12V DC supply to K1 and 
switch on. Use your multimeter to 
check that you have about 11V at the 
cathode of diode D1 and +5V at the 
output of the regulator. If not, switch 
off and check your work again to find 
out why not. 

If all is well, you can check for the 
presence of 5V around the IC sockets. 
If this checks out, switch off and in- 
sert the ICs and displays. 

The ICs are all inserted with pin 1 
to the lefthand side of the board (the 
regulator side) and the two displays 
have their decimal points to the bot- 
tom right of their individual sockets. 

Once you have installed the ICs 


Buying The Parts 


Some of the key components for this project can be supplied by the designer, 


Keith Rippon. The prices are as follows: 


Programmed AT89c2051 825 
051620 programmable thermometer $15.00 
4709 resistor networks $1.20 each 
12MHz crystal $3.50 


The software listing may also be obtained for $25. Payment may be made by 
cheque or money order. Please add $5 to your payment for p&p. 


Send orders to: 


The PC board may be obtained by contacting RCS Radio Pty Ltd, 651 Forest 
Road, Bexley, NSW 2207. Phone (02) 9587 3491. 


Keith Rippon, PO Box 19, Camperdown, NSW 1450. 


and displays it is time for the big test. 
Reconnect the supply and switch on. 
The “tens” display should show 
ments d, e & g and the “units” display 
should show the c, d & g segments, 
both for a couple of seconds. 

If not, switch off immediately and 
check your work. 

After the couple of seconds have 
elapsed, the current temperature 
should be displayed and if you put 
your finger on the DS1620 the tem- 
perature should go up a couple of 
degrees or more. 

While it may seem like a crude way 
of testing your circuit's operation, it is 
quicker than rigging up some other 


form of test apparatus. Once you have 
done this you can cycle through the 
current Ty and Ту temperatures with 
pushbutton switch 82. 

If you use a brand new 051620, the 
current temperature will be the ambi- 
ent temperature around your DS1620, 
Ty will be 15°C and Тү, will be 10°C. 
When you return to the current tem- 
perature, the display will flash three 
times to indicate that the current tem- 
perature is being shown. This is help- 
ful when all your temperature set- 
tings are similar. 

The three thermal alarm output pins 
on the DS1620 should be as follows: 
Pin 5 (Teom) high; pin 6 (Tig) low; 


 89Сх051 INTERFACE 
ANODE DISPLAY BOARD} 
KEITH RIPPON 5 -8-98 


Fig.3: this is the full- 
size PC board pattern 
for those who wish to 
make their own. The 
pattern is also 
available from the 
SILICON СНІР website. 
You can also use this 
patern to check 
commercial boards. 
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and pin 7 (Thigh) high. 

To program the 051620, first select 
either Ty or Ті, with pushbutton S2 
and then use 53 and 54 to increase or 
decrease the value. 

Keeping 53 or $4 pressed will cause 
the value to increase or decrease auto- 
matically until you let go of the 
pushbutton. Once you have your val- 
ues set, use pushbutton S5 to write 
them to the DS1620’s non-volatile 
memory. 

If you decide half-way through that 
you don’t want to change the tem- 
perature values just press 52, which 
will step you back to the current tem- 
perature, without altering Ty or Tg. 

To put the DS1620 into the stand- 
alone mode, use pushbutton switch 
S5. Pressing it once will change the 
display to ‘55’. If you are sure you 
want to put the DS1620 into the 
stand-alone mode, press S2. If you 
don't, press 55 again and it will take 
you back to the current temperature 
reading. When the DS1620 is in the 
stand-alone mode the display flashes 
"00". 

If you wish to return to CPU con- 
trol, just press S2. 

Finally, don't forget to switch off 
before removing the DS1620 from its 
socket when using it in another appli- 
cation. 

When you use the DS1620 in a 
stand-alone application, don't forget 
to provide adequate insulation and 
mounting for it. It won't work well, if 
at all, when it gets wet or the pins are 
shorted, etc. 


References: 


More information about the com- 
ponents used in this design can be 
obtained from the internet: 

ө At89c2051; www.atmel.com/ 
ө 051620; www.dalsemi.com/ 
€ SA52 LED: www.kingbright.com/ 

This last website is slightly differ- 
ent to the others whereby you navi- 
gate around using Acrobat Reader once 
you get to the data sheet section. 

You need Acrobat Reader anyway 
for the data sheets once you have 
downloaded them from other sites as 
they are in .pdf format. 

І you don't have Acrobat Reader it 
is available via the SILICON CHIP web 
site, www.siliconchip.com.au 

You can also visit my website at 
www-personal.usyd.edu.au/-krippon/ 
or you can send email to me at 
krippon&mail.usyd.edu.au sc 
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DIY PIC Programmer: Easy- To-Build Audio Compressor, Low Distor- 
tion Audio Signal Generator, PL2: Electric Lighting, Pt.12. 
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Catalogue YET! 
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new computer & power supply 
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if you haven't received a copy of our 
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If you have а doorway, passageway, window ог 
pathway - up to 25 metres wide or even more - 
this nifty little project will stand guard for you. 
If anyone dares intrude on its domain 
it will scream long and loud! 


There are many situations where 
we would like to be warned if anyone 
is present. Immediately, of course, we 
think of security applications — in- 
truder alarms, for example. We really 
do need to know if someone has en- 
tered an area where they shouldn't be. 
Some form of detection and warning 
is vital. 

But there are other uses for a detec- 
tion system, not necessarily used in 
anger! The classic shop door buzzer is 
a good example — if the shopkeeper is 
busy or in the back office, he or she 
might not notice a customer entering. 
Customers don't like being kept wait- 
ing...and then there are those who 
might not be paying customers at all, 
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just waiting for an unattended coun- 
ter. 

Closer to home, you might like to 
know if visitors are coming towards 
your door long before they ring the 
door bell. Advance warning will give 
you the chance to quickly tidy the 
room or perhaps turn the music down 
so they'll go away! 

There are many other applications 
but we're sure you get the picture. 

Having said all that, how are we 
going to detect these intruders/cus- 
tomers/visitors/salesmen/etc? 


We could use a passive infrared de- 
tector or microwave sensor. While very 
effective, they are not particularly easy 
to camouflage and most really aren't 
suitable for outside use. Not only that, 
they are relatively expensive 

Under-carpet pressure mats have 
been used for many years but these 
have fallen out of favour, again mainly 
due to cost but also because of their 
propensity to be damaged, even un- 
der carpet (stiletto heels were a real 
killer — literally — for pressure mats!) 

How about that good ol' shop door 
buzzer we mentioned earlier? Well 
until now we probably would have 
dismissed this idea as well, because 
of the rather high cost of such units. 


But now there’s а build-it-yourself al- 
ternative which is not only low in 
cost, it’s rather more versatile than the 
traditional light beam detector. 

Most of the light beam detectors 
we've seen have used a transmitter 
and receiver housed in one unit, with 
the light beam leaving the transmitter, 
hitting a reflector and bouncing back 
to the receiver. While effective, range 
was somewhat curtailed by the fact 
that the light had to travel twice the 
distance, 

This new design uses a separate 
transmitter and receiver, both housed 
in small (82 x 53 x 30mm) jiffy boxes. 
The prototypes also had universal 
mounting brackets attached to the 
boxes but these could be regarded as 
optional - mounting suits the appli- 
cation. 


The circuits 

While the circuit diagram of Fig.1 
is shown as a complete system (trans- 
mitter and receiver) it really is two 
independent components and we will 
discuss it that way, starting with the 
transmitter, 

The heart of the transmitter is an 
infrared light emitting diode, IRLED1. 
Unlike a conventional LED, this pro- 
duces no visible light when forward 
biased. Therefore there is nothing in- 
truders can do to tell that there is a 
beam of infrared light across their path. 

As a.matter of interest, the old 
smoke-across-the-beam trick you of- 
ten see in spy movies and the like 
simply doesn't work with infrared 
light — unless, of course, there is an 


c2 
001 


element of visible light (usu- 
ally red ‘cause it looks good on 
the screen) also in the beam. 
There is no visible light at all 
from this IR LED. 

The infrared LED cannot be 
constantly turned on otherwise 
the detector in the receiver 
would not work. It is pulsed at 
about 38kHz. IC1a and ІСІЬ 
(two of the gates from a 4093 
quad 2-input Schmitt NAND 
gate) and their associated com- 
ponents form an oscillator at 
about 38kHz. You may wonder 
why two resistors (R2 & R3) are 
specified: these set the oscilla- 
tor frequency and R3 allows tweaking 
if required. In practice, the system is 
quite forgiving and adjustment is not 
needed. Still, it can be done. 

You will also note another oscilla- 
tor formed Бу R1, C1 and IC1d. This 
one runs at about 400Hz (again, not 
critical) and this "data stream" is im- 
pressed on the 38kHz “carrier” by the 
fourth gate in the chip, IC1c. 

Zener diode ZD2, transistor Q1 and 
associated components form a switch- 
ed constant current source which feeds 
the infrared LED, IRLED1. Therefore 
the LED is pulsing at 38kHz modu- 
lated by 400Hz — which, of course, 
you cannot see unless your eyesight is 
the same as some birds! 

The peak current through the LED, 
set by R7, determines the range of the 
overall system. 

As supplied, with a value of 470, 
the range is about 17 metres. Reduc- 
ing this resistor to 22Q should in- 
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Fig. 


| INFRARED TRANSMITTER 
IK 
A 


INFRARED SENTRY 


shown here but if used, simply connects to +12V and GND via the relay contacts. 


The transmitter PC board із tiny - this 
component layout and photograph will help 
you assemble it. 


INFRARED RECEIVER 


crease the range to more than 25 me- 
tres. 

There is a trade-off, though, in gain- 
ing extra range in this manner: a trans- 
mitter power significantly greater than 
that required for operation over the 
range required may cause the beam to 
be reflected around the room from 
other objects. It is possible that more 
than one beam path is formed and the 
receiver may then not respond when 
the required beam is cut. 

There are other simple ways to in- 
crease range - much more dramati- 
cally — which we will discuss shortly. 

Hang on a second! Why would you 
want a range to 25 metres or more 
anyway? That's one big window or 
doorway . 

The reason is that this project can 
also be used as a perimeter alarm. 
With three small mirrors to reflect the 
beam 90*, you could go right around 
the wall of a small warehouse, store- 
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both the transmitter and receiver are shown in this combined circuit diagram. The optional piezo buzzer is not 
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Fig.2: use this PC board layout diagram in conjunction with the photograph 
above to help assemble the receiver PC board. 


Parts List 


TRANSMITTER 

1 PC board, 30 x 47mm* 

1 plastic case, 82 x 53 x 30mm 
1 swivel bracket 

1 14-pin DIL IC socket 


Semiconductors 

1 infrared LED 

1 4093 quad 2-input Schmitt 
NAND gate 

1 C8550 PNP signal transistor 

14.7V 400mW zener diode 


Resistors (5% 0.25W) 
247kQ  16.8kQ 
11kQ — 1470 


Capacitors 

1 100цЕ PC electrolytic 
1 0.1uF polyester 

1 .001uF polyester 


RECEIVER 

1 PC board, 52 x 47mm* 

1 plastic case, 82 x 53 x 30mm 
1 swivel bracket 

1 infrared receiver module 

1 12V PC relay, SPDT 

1 12V piezo buzzer (optional) 


Semiconductors 

1 C8050 NPN signal transistor 
1 C8550 PNP signal transistor 
1 5.6М 400mW zener diode 

1 GIG power diode 

2 1N60 signal diodes 
1redLED 


Resistors (595 0.25W) 
147kQ 3 6.8kQ 


Capacitors 
2 100uF 16VW PC electrolytic 
З 10uF 16VW PC electrolytic 


13.9ко 


24700 


* supplied as опе board 
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room, office, etc to catch anyone break- 
ing in any window or door, or even 


through the wall itself! 


The receiver 


Just as the heart of the transmitter is 
one dedicated component, so the heart 
of the receiver is RX1, a dedicated 
infrared receiver module. 

This module has just three connec- 
tions — two for power and an output. 
While ever a valid infrared signal (ie, 
38kHz) is being received, the output 
voltage remains low. Transistor Q2, 
therefore, conducts. However, it's not 
just the 38kHz signal that's being re- 
ceived — the 38kHz is modulated by 
the 400Hz signal. The module passes 
this 400Hz signal which appears at 
the collector of Q2. 

Following Q2 is a voltage-doubling 
rectifier circuit (D1 & 2, C5 & 6) which 
converts the 400Hz AC signal to DC. 
LED? is then forward biased, not only 
lighting itself in the process but sup- 
plying bias for Q3. Q3 conducts, pull- 
ing in the relay. 

But why go to all this trouble of 
transmitting 400Hz along with the car- 
rier, then detecting it, rectifying it and 
so on? Why not simply detect the 
38kHz carrier? After all, it is just as 
surely cut by someone walking 
through it as a modulated 38kHz car- 
rier? 

The reason is twofold. The first 
problem is that a savvy intruder, once 
they knew what type of infrared de- 
tector you were using, could possibly 
bypass the system by simply firing a 
beam from just about any infrared re- 
mote controller (probably the one they 
knocked off from the house next 
door!). If the system didn't have to do 
any signal handling, it would prob- 
ably react to any infrared signal, re- 
gardless of encoding. 


Second, and a little more down-to- 
earth, is that the system could be prone 
to either electrical or even light-in- 
duced noise if operated in a simple 
mode. As it is, the circuitry is quite 
good at rejecting noise and is quite 
reliable. 

OK, that's what happens when the 
receiver is receiving. What happens 
when someone cuts the beam? 

Very little! The output of the infra- 
red module goes high, cutting off Q2. 
Therefore there is no signal at Q2's 
collector, so LED2 and Q3 lose their 
bias. When that happens, the relay 
drops out. 

To ensure no harm is done to Q3 or 
other semiconductors, a diode is con- 
nected across the relay coil. When Q3 
stops conducting and the field around 
the relay coil collapses, a quite high 
voltage spike can be induced in the 
coil, with opposite polarity to the volt- 
age which powered the coil originally. 
This forward biases D3, effectively 
shorting the coil. 

In the prototype, a low voltage piezo 
buzzer was glued into the case and 
connected between the positive and 
negative supply with the appropriate 
relay contacts in series. This is remi- 
niscent of the shop door buzzers of 
old — the buzzer sounds when ever 
anyone cuts the beam. If you walk 
slowly enough through the beam, it 
actually sounds twice. Guess why? 
Oh, come оп, it's not that hard . . . 

Of course, you don't need to fit a 
buzzer. You can wire the relay con- 
tacts to do just about anything you 
want to (short of setting off a man 
trap, because that's illegal). Just re- 
member that the contacts of the relay 
aren't rated for mains voltages, so you 
should limit your circuitry to low volt- 
age and reasonably low currents. 


Construction 


Construction is very simple but, as 
always, check the PC board first for 
any etching defects (rare, but they do 
happen). 

Next, you're going to have to sepa- 
rate the receiver and transmitter PC 
boards. For economy, both are sup- 
plied on the one board but the cut 
mark is clearly shown. Use a fine- 
toothed hacksaw and be sure to pro- 
tect the PC pattern from damage if you 
grip the board in a vyco. 

It's up to you which board you as- 
semble first. All component positions 
are clearly marked but take care when 


placing any polarised components. 
There are a couple of side-by-side com- 
ponents which are opposite-way- 
around to each other. Also make sure 
you don’t mistake the power diode, 
small signal diodes and zener diode. 

It is possible, though difficult, to 
insert the infrared detector module 
the wrong way around, Pinouts are 
marked on the circuit and on the PC 
board. To be safe, we would leave the 
detector until all other components 
are inserted and soldered in. 


Testing 

If you're going to use the piezo 
buzzer, we strongly suggest you leave 
it until the very last thing, or at least 
heavily muffle it! It’s very annoying to 
have it going off all the time while 
setting it up. 

Testing is probably easiest carried 
out before mounting the assembled 
PC boards in their jiffy boxes. 

Connect a 12V supply (a battery is 
fine) to both the transmitter and re- 
ceiver boards and aim one at the other. 
You should hear the relay click in 
when they are aimed at each other 
and drop out when you turn either 
one away. 

If that happens, you can proceed to 
mount the boards in their cases. The 
photographs give a good idea of how 
this was done. You may have other 


ideas, particularly if you have a spe- 
cific location in mind which requires 
some ingenuity! 

If they don't work? One board at a 
time, carefully check your soldering 
(especially bridges between close con- 
tacts) and component placement/ori- 
entation. 

If all appears OK, check voltages. 
The supply to the IR receiver module 
(pin 2) should be about +5.6V (plus or 
minus а tad). On the transmitter board, 
the easiest voltage check (after the 
supply, that is) is the voltage across 
202 — about 4.7V. 

1f basic voltages appear OK, check 
the output voltage from pin 1 of the 
receiver module. With the transmitter 
firing, it should be about +2.5V. With 
no transmitter, it should be about 
+5.6V. 

If these voltages are OK, the error is 
further down the track — possibly Q2 
or Q3 are inserted the wrong way 
around (though that's hard because 
the orientation is shown on the PC 
board overlay). 

Perhaps D1 or D2 are back-to-front? 
If you suspect the relay, that can be 
checked by carefully shorting Q3's 
collector and emitter. It should pull 
in. 


Mounting the boards 
Even if you buy the complete kit, 


J This photo shows the 
method of mounting the 
transmitter PC board in 
its jiffy box. The board 
snaps into place on lugs 
moulded into the box 
walls with no screws or 
nuts needed. Holes must 
_ be first drilled in the 
case for the IR LED and 
| also the power leads. 
Note that these photos 
show early prototypes. 


the jiffy boxes sup- 
plied will not be 
drilled. The boxes are 
actually used upside- 
down - the lid of the 
box becomes the base. 
You will need to drill 
holes in the bottom of 
the receiver box for 
the infrared receiver 
module, the signal 
LED and the piezo (if 
used). The power sup- 
ply wires, along with any external 
connection wires, can emerge through 
suitable holes drilled in the box lid. 

Similarly, the transmitter will need 
a hole for the IR LED and a pair in the 
lid for the power wires. 

The prototype boxes also had swivel 
mounting brackets attached to the base 
(ie, the box lid) to make mounting and 
aiming much simpler. At the price, 
we think they're good value. 


Mounting the system 

Assuming you've used the jiffy 
boxes and swivel brackets, all you 
need to do is determine which aper- 
ture you want to protect with this 
system, mount the units so that they 
face each other — and that could be it. 

When you apply power there should 
bea brief squeak from the piezo buzzer 
and the system will sit there until the 
beam is broken, at which time the 
buzzer should squark its head off! 

If you haven't used the jiffy boxes 
and brackets, you'll need to work out 
amethod of mounting. But it's straight- 
forward — as long as the IR LED points 
to the IR receiver (and as long as they're 
not too far apart) the system should 
work. 

By the way. when protecting a pas- 
sageway or similar access route, it’s 
normal to mount the system down 
low (to catch anyone crawling) but 
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Left: the receiver PC 
board mounted in its 
case (it actually screws 
to the lid which 
becomes the base!) 
This is shown fitted 
with the optional piezo 
buzzer, glued into the 
bottom of the case. 


Right: using the 
optional swivel 
bracket makes 
mounting and aiming 
both the transmitter 
and receiver a lot 
easier. 


not so low as to have pets or 
other small animals set it off. 


Increasing the range 


We mentioned before a range 
of up to 17m should be possi- 
ble with the units as described, 
or 25m if R7 in the transmitter 
is reduced to 220. 

This is a pretty handy sort of 
range, you'd agree. But wait, 
there's more! 


mounted at their focal point. Aiming 
becomes a little more tricky over 
longer ranges but it can be done. 

Finally, while the system is rela- 
tively free from the effects of ambient 
light, any system such as this is usu- 
ally improved with the used of inter- 
nally blackened tubes. 

Neither length nor diameter are re- 
ally important. If you're looking for 
very cheap tubes, iry toilet roll hold- 
ers. sc 


If fitted with simple optics, : 
the range can be dramatically here To Bi 
increased. A simple glass lens 
placed at the focal point of the 
IR receiver module will give 
you double, triple and even 
more range. The same thing ap- | 
plies to а lens at the focal point each p а 0 
of the IR diode. х 
у, using а para- УЬ 

Ш also give an 
amazing increase in range. In 9 02) 
this case, the IR LED and the IR 5 1 3 il 
receiver are turned around to /@worl 
face into the reflectors and are 


THE PROJECTS: LED Flasher; Railpower Walkaround Throttle; SteamSound Simula- 
tor; Diesel Sound Generator; Fluorescent Light Simulator; IR Remote Controlled Throt- 
tle; Track Tester; Single Chip Sound Recorder; Three Simple Projects (Train Controller, 
Traffic Lights Simulator & Points Controller); Level Crossing Detector; Sound & Lights 
For Level Crossings; Diesel Sound Simulator. 


Our stocks of this book are now limited. All we have left are newsagents’ returns which 
means that they may be slightly shop-soiled or have minor cover blemishes. 


SPECIAL CLEARANCE PRICE: $3.95 + $3 P&P (Aust. & NZ) 


Order by phoning (02) 9979 5644 & quoting your credit card number; or fax the details to (02) 9979 6503; or mail your 
order with cheque or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 


70 SILICON CHIP 


Рі. 13: Automotive Lighting Using LEDs 


Light emitting diodes (LEDs) have particular 
advantages over incandescent lamps when 
used in the brake, tail and indicator lights of 
vehicles. They last longer, are more efficient, 
have better vibration resistance and they turn 


on faster. 


By JULIAN EDGAR 


When used in brake lights, the faster 
turn-on time of light-emitting diodes 
when compared with incandescent 
lamps gives drivers in following cars 
significantly more time to react and 
apply the brakes. 

Incandescent brake lamps have 
turn-on times of up to 300ms. In that 
time, a car travelling at 60km/h will 
travel 5 metres - or about one car 


length 


By comparison, а LED has a turn-on 
time of 100ns (one tenth of a micro- 
second) which is negligible 

Fig.1 gives a graphic comparison of 
the turn-on times for a typical incan- 
descent brake light and the LED 
equivalent 

Note that this assumes that the full 
battery voltage is available but in a 
typical brake light circuit significant 
voltage drops are often present. These 


make the turn-on time worse, often 
much worse. 

With a voltage drop of 4V in the 
braking circuit, the turn-on time of an 
incandescent automotive bulb can 
double and the brightness is greatly 
reduced. 

Both factors mean that the reaction 
time of the following driver is greatly 
increased. 

Studies have shown that LED brake 
lights provide a reduction in driver 
response time of between 170 and 
200ms under favourable road condi- 
tions and up to 300ms under adverse 
conditions. 

In addition, practical testing has 
shown that the response time of a 
person viewing a LED brake light is 
actually faster than expected, even 
taking into account the much shorter 
LED switch-on time. 

It is thought that because it reaches 


APRIL 1999 71 


10 
LED 
as Il 
#1741 BULB 
Bor 
: o5 
2 05 
04 
оз 
02 
91 
о 1 
о LJ 100 150 200 250 300 LJ 400 450 500 
RESPONSE TIME (ms) 


. Fig.1: turn-on times at 12.8V for a typical incandescent brake light 
and the LED equivalent. Note that the LED effectively turns on 


instantly. (Hewlett Packard). 


full brilliance very quickly it is more 
likely to catch the eye of the following 
driver. 


Tail & marker Lights 


While cars have used high inten- 
sity red LEDs in rear spoiler brake 
light arrays since 1986, they have been 
little used elsewhere. 

Now, drop-in replacement LED tail 
and marker lamps for trucks and semi- 
trailers have been introduced. In these 
applications, the benefits of LEDs in- 
clude shock and vibration resistance, 
less current drain and constant light 


Fig.2: Hewlett Packard's Super Flux 
LEDs are designed expressly for motor 
vehicle lamps. The LED body is 
7.6mm square. (Hewlett Packard). 
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output over a wide voltage range. 

Voltage drop is a problem in heavy 
vehicles, where the rear trailer lights 
have a very long cable run. This is 
compounded where ABS systems are 
to be fitted. For the operation of anti- 
lock brakes on trailers, at least 9.5V 
must be available. 

For older B-double and triple trailer 
combinations being upgraded to ABS, 
the easiest way of making sure that 
9.5V is available, short of re-wiring 
the trailer with heavier cable, is to 
reduce the total current drain by us- 
ing LEDs. 


20 


The longer life of LEDs із a bonus — 
in fact one US manufacturer is offer- 
ing “the industry’s only lifetime war- 
ranty” on their LED direct replace- 
ment truck lamps. 

To car users, longer life in brake 
and tail lamps is not important; after 
all they seldom fail. But it has been 
estimated that heavy vehicle marker 
or clearance lamps cost about US$500 
to maintain over a trailer’s life. 

Most of this figure consists of la- 
bour costs and it makes the adoption 
of LED lights in the heavy vehicle 
industry very attractive. 

American Freight-ways of Arkan- 
sas, USA is currently specifying LEDs 
for the red three-lamp cluster located 
above the rear door of 5,000 of its 
trailers. 


All-LED Lights 


The adoption of LEDs for all exter- 
nal passenger vehicle lamps (except 
the headlights) is expected to occur 
over the next few years. 

At only 50mm thick, LED light as- 
semblies can be much thinner than 
incandescent lamps, which can be up 
to 150mm deep, However, the biggest 
advantages remain lower power con- 
sumption and the increased life. 

LED manufacturer Hewlett Packard 
recently surveyed 17 1998 US-market 
cars and trucks. The total power for 
incandescent signal lamps varied from 
93 - 217W for daytime operation and 
from 135 - 263W for night use. 

They then calculated the required 
number and type of LEDs to replace 
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Fig.3: the luminous flux output characteristic of a Hewlett Packard 
AlInGaP LED. At 75°C the luminous flux is reduced to half of that 
developed at 20°C. (Hewlett Packard). 
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Fig.4: LED current can be kept constant 
irrespective of battery voltage variations 
by the use of a constant current drive 
circuit, This eliminates the increased LED 
heating that otherwise occurs at times of 
high battery voltage. (Hewlett Packard). 
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Fig.5: to avoid over-heating the LEDs, it is common 
practice to use a PTC resistor to reduce the current at 
high ambient temperatures. (Hewlett Packard). 


these incandescent signal lamps. For 
the exercise, the LEDs were connected 
in series strings with four LEDs per 
string. 

Each string was driven at 60mA 
with the current set by a resistor, The 
potential power savings were about 
80% for daytime running and 78% at 
night. 


Next, HP calculated the proportion 
of time that each of the lights would 
be on. For example, if a car is driven 
entirely in urban conditions, they sug- 
gest that the brake lights will be oper- 
ating 25% of the time, the turn indica- 
tors 1.496 and the 'parking' (ie, tail 
lights and front marker lights) 3096 of 
the time. 


From this they calculated the re- 
duction in the power rating of the 
alternator for a car equipped with LED 
signal lights. 

Taken in conjunction with the 
lighter gauge wire that could be used 
in a LED installation, a very small 
reduction in overall vehicle mass 
could be made. However even this 


small reduction had worthwhile ben- 
efits in fuel consumption figures. 

Another advantage of LED turn sig- 
nals is that their reduced power con- 
sumption allows much longer opera- 
tion of the hazard flashers before the 
battery is flattened. 

At a 50% duty cycle, the average 
current hazard flashers using incan- 
descent lamps is 4.7A. This can be 
reduced to 2.3A if LEDs are used. 
Thus the use of LEDs could more than 
double the length of time the hazard 
flashers could be operated without 
the engine running. 


Automotive LEDs 


Hewlett Packard's recently released 
Super Flux LEDs are designed ex- 
pressly for automotive exterior light- 
ing. They feature a high light output 
(3000 millilumens at 70mA) and have 
an operating temperature range of 
-40*C to 100*C. 

They also meet the colour require- 
ments for automotive signal lighting 
as specified by the appropriate regu- 
lating bodies. The LEDs use AlInGaP 
construction and have a low profile 
package. 

Fig.2 shows an outline drawing of 


The use of LEDs in centre high mount stop lamps has become common. The fast | ihe new LED. 


Switch-on time of LEDs gives following cars significantly more time to stop. 


(Hewlett Packard). 


There are two major design consid- 
erations that must be made when de- 
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Fig.6: the light flux distribution of a Hewlett Packard Super Flux LED is 
symmetrical around its optical axis. Luminous output falls to nearly zero 
at angles of more than 50 degrees to the optical axis. (Hewlett Packard). 


veloping LED automotive lights. These 

are: 

* control of heat; and 

© management of the light output by 
lenses and reflectors. 


` Heat control 

As discussed last month in this se- 
ries, the light output of LEDs declines 
with increasing temperature. 

Fig.3 shows the output character- 
istics of a Hewlett Packard AlInGaP 
LED. It shows that light output at 75°C 
is half that produced at 20°C. 

This is important since maximum 
temperatures of 70°C are common 
within exterior high-mounted central 
brake lights, while interior-mounted 
lamps can go as high as 90°C. This 
temperature is due to heat build-up 
from the sun as well as the design of 
the lamp itself. 

In addition, a change in tempera- 
ture causes a change in the colour of 
light emitted by LEDs. The dominant 
wavelength of a LED will increase by 
one nanometre (1nm) for every 10°С 
rise in junction temperature. 

This change in colour is not critical 
in brake light applications (where the 
allowable colour range of approxi- 
mately 90nm is very broad) but in 
some amber signal lights the allow- 
able colour range is much narrower at 
5-10nm. 

Apart from the actual power dissi- 
pation, the main factor in the tem- 
perature rise of the LED lamp is the 
way in which the LEDs are assembled 
and driven. 

Table 1 shows various design lay- 
outs of LEDs in automotive lamps and 
their associated junction temperature 
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rise (above ambient) versus power dis- 
sipation. 

The layout indicated by line 2 ої 
Table 1 is most commonly used in 
high-mount centre stop lamps and line 
4 is most commonly used in rear com- 
bination (ie, turn/stop/tail) lamps. 
Table 1 indicates that if the LEDs are 
densely packed on the PC board, they 
will need to be derated; ie, operated at 
a reduced current. 

The reduction of heat build-up 
within the lamp assembly can be ac- 
complished in a number of ways. 

Firstly, the PC board can have broad 
copper tracks on the cathode side of 
the LEDs, to act as heatsinks. 

To reduce their heat contribution, 
the current limiting resistors can be 
mounted outside the lamp assembly, 
on a separate PC board or within the 
wiring loom. 

If required, the current limiting re- 
sistors can be distributed evenly along 


LED Lamp Design 
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Fig.7: the light output of a LED both 
refracted and reflected-refracted light. 
(Hewlett Packard) 


the length of the PC board, to reduce 
the heat build-up at any one location. 
In addition, the LEDs can be spaced 
as widely as possible and lamp 
housings ventilated by holes and/or 
the PC board thermally connected to 
the housing so it acts as a heatsink, 
Mind you, in a typical Australian 
summer setting, the main source of 
temperature rise within the lamp hous- 
ing will be the sun, so it won't be 
much of a heatsink — more a heat 
source! 
The electrical drive circuit can also 
be arranged to reduce LED heating. 
Firstly, drive current fluctuations 
can be minimised and secondly, the 
drive circuit can be designed to dissi- 
pate the minimum amount of heat. 
Many drive circuits in LED high mount 
stop lamps consist only of a current 
limiting resistor and a silicon diode to 
prevent reverse-polarity connection. 
This means that the LED current 


Temperature 
Rise 
(*C/W) 


1 | Single row of LEDs with the current limiting 
resistors/drive circuitry located off PCB 


325 


2 | Single row of LEDs with the current limiting resistors/ 
drive circuitry located on the same PCB as the LEDs 


400 


3 | Multiple rows or an X-Y arrangement of LEDs with the 
current limiting resistors/drive circuitry located off the PCB 


500 


4 | Multiple rows or an Х-У arrangement of LEDs with the 
current limiting resistors/drive circuitry located on the PCB 


650 


Table 1: the temperature characteristics of various combinations of LEDs used in 
automotive lamps. As LEDs are more densely packed on the PC board, or if the 
drive circuitry is included on the PC board, they need to be derated. 


ps for trucks now commonly use amber LEDs. 


Turn indicator lights on cars will soon follow this lead. 
(Dialight). 


varies with battery voltage. This is avoided by using a 
constant current drive circuit, as shown in Fig.4. Basi- 
cally, this takes the form of an LM317 (or equivalent) 
adjustable voltage regulator connected as a constant 
current source. 

Ambient temperature compensation can be used to 
allow the LEDs to be driven at a higher forward current 
during cooler conditions. 

Note that this is the opposite approach to that dis- 
cussed last month with regard to traffic lights, where an 
increase in temperature is accompanied by an increase 
in current so that adequate LED brightness is main- 
tained. 

Reducing the current at higher temperatures can be 
simply achieved by the use of a positive temperature 
coefficient (PTC) resistor. Fig.5 shows this approach. 


Optical Design 

Even more important than heat considerations is the 
design of reflectors and lenses. 

The light distribution of a LED is symmetrical around 
its optical axis, as shown in Fig.6. However, unlike an 
incandescent lamp, a LED cannot be regarded as a point 
source of light. 

Some of the light produced in a LED chip is refracted 
by the LED’s epoxy dome (refracted-only light). The 
remainder of the light is reflected by the reflector cup 
and then subsequently refracted by the epoxy dome 
(reflected then refracted light). 

Fig.7 shows this effect for a Super Flux LED. 

The “refracted only” light appears to come from a 
certain location within the LED, while the “reflected- 
refracted” light appears to come from a different loca- 
tion. So the chip is not a point-source and light appears 
to come from a range of locations, termed the “focal 
smear”. 

In the HP Super Flux LEDs, the centre point of the 
focal smear is approximately 1mm below the base of the 
epoxy dome and this is used as an arbitrary point source 
for the purpose of the lens design. 

The optics of a LED lamp can consist of a lens or 
reflector or a combination of both. The optics may spread 


the light (diverging optics) or gather 
the incoming light into a beam (colli- 
mating optics). The most common type 
of diverging optic used is the pillow 
lens, shown in Fig.8. 

Collimating optics can use reflect- 
ing cavities in which the LEDs are 
mounted. These reflectors may have a 
straight or parabolic profile and are 
often used with a pillow lens, as shown 
in Fig.9. Another approach is to use a 
collimating lens such as a Fresnel de- 
sign, shown in Fig.10. sc 


Fig.8: the pillow lens is commonly used in automotive 
LED lamps. It diverges the light from its source. (Hewlett 
Packard). 


Fig.9: straight or parabolic profile multiple reflectors are 
often used in conjunction with a pillow lens. (Hewlett 
Packard). 
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Fig.10: a LED luminaire using a combination of Fresnel 
and pillow lenses. (Hewlett Packard). 
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| VINTAGE RADIO 


Ву RODNEY CHAMPNESS, VK3UG | 


Wow — my first vintage radio! 


А horrible looking old wooden-cased table 
model radio set has just been dropped (almost) 
on your front door step. The owner says *I know 
you are into collecting old radios and things and 
was sure that you would like this lovely old set 
that Aunt Martha had for yonks". 


What he really meant was, “I hope 
you'll take this heap of junk off my 
hands as it will save me a trip to the 
rubbish dump, and you'll think I’m a 
great bloke". 

I wonder how many collectors 
started in vintage radio in a similar 
way, 

As a raw recruit to the ranks of 
vintage radio buffs, the next question 
is “What do I do with this horrible 
piece of junk? All I know about vin- 
tage radio could be written on the 


restoration! 
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back of a postage stamp!” 

The one thing that you don’t have 
to do is try and go it alone. There are 
several thousand enthusiasts in Aus- 
tralia and New Zealand who are quite 
eager to welcome you into the fasci- 
nating activity of Vintage radio. 
Where are the other 
enthusiasts? 

On a local basis it is possible to 
advertise in local papers or on local 
community noticeboards concerning 


This is one of my favourite sets, the AWA 719T Table Set. It is a 6-valve model and covers 
seven bands. Sets as good as this one are worth every minute of a sometimes long and painful 


any vintage radio clubs that may be 
around or to find someone who may 
be able to help you restore your first 
vintage radio acquisition. 

Enquiries at local electronics stores, 
the local antique dealers and second- 
hand dealers may also help you find 
like-minded restorers — probably ones 
with more experience than you pos- 
sess, which is a decided bonus. 

In New Zealand and Australia there 
are national vintage radio societies 
that cater for enthusiasts and in each 
case there із an enormous amount ої 
information available through them. 
Their addresses are: 

* Historical Radio Society of Aus- 
tralia Inc, PO Box 2283, Mt Waverley, 
Vic 3149. They have a quarterly pub- 
lication entitled *Radio Waves" which 
contains lots of useful information. 

© New Zealand Vintage Radio Soci- 
ety Inc, c/- G.W. Lindsey, 110 Sylvan 
Avenue, Northcote, Auckland 9, NZ 


Getting started 

Having had this hor- 
rible old radio plonked 
on your door step, how 
do you physically go 
about making it into 
something that you 
could put on display? 

The first point to 
consider is whether 
the set is actually 
worth restoration. 

1f the set is a model 
that is considered rare, 
valuable or highly 
sought after, it may be 
well worth restoring, 
even ifit is in poor con- 
dition. 

It may take quite 
some time to get parts 
or to make them, so 
don't rush the job. If it 


із acommon low-value set and not in 
good condition, it may not be worth 
restoring but it can form the start of a 
stockpile of useful parts for other sets. 
Thave a whole shelf of sets that are not 
worth restoring which I use for spares. 

If you have not been involved with 
restoration of vintage radios before, it 
would be a wise move to get an opin- 
ion on whether the set is worthwhile 
restoring. 

As an example, there is no point in 
doing a lot of work on a chassis if the 
dial glass is broken and there is no 
hope of getting another, particularly if 
it is a multiband radio. 

Fortunately there are some collec- 
tors reproducing dial glasses for a few 
sets. 

Therefore, don’t start cannibalising 
the set out if it is in otherwise good 
condition but keep it safely stored 
until such time as a dial glass can be 
obtained, 

Swapping one set for another is an- 
other common activity amongst col- 
lectors, if the set you have is not one 
you really want. 

Having decided that the set is worth 
keeping and restoring, there are sev- 
eral stages to the restoration project. 
An attractive cabinet is most desir- 
able and most of the better timber 
mantel or console sets look really 
something once they have been 
cleaned, repaired (if need be) and pol- 
ished. 

If you are into fine woodwork you 
will be able to attend to this part with 
confidence. If not, a friend who is a 
woodworker can guide you, or hope- 
fully a member of one of the clubs. 


Initial cleaning 


Even if you have little knowledge 
of cabinet work it is possible to clean 
the cabinets both inside and out. Plas- 
tic and Bakelite cabinets can be 
cleaned with soapy water. 

It is necessary to remove all compo- 
nents such as dials, speakers and 
speaker cloth out of the cabinets, as 
they don’t take kindly to dunking in 
water. 

Make absolutely sure that any pa- 
per labels pasted inside the set don’t 
get wet or they will disintegrate. 

Wooden cabinets can be cleaned 
with a water-dampened cloth, or per- 
haps with a kerosene-dampened cloth 
to get some of the water insoluble 
gunk that accumulates off the cabinet. 
Do not use turps or other solvents as 


you will severely damage the finish. 
‘And make sure that you don’t leave 
drops of water on the cabinet other- 
wise it will produce a white stain 
which is difficult if not impossible to 
remove. 

The chassis of the radio can be 
cleaned by dusting it with a small 
paint brush, vacuuming it using a 
brush attachment and later, by using 
the blowing attachment on the vacuum 
cleaner. 

Be particularly careful when clean- 
ing around the tuning gang as grit and 
grime may lodge between the vanes 
and in the bearings. In fact, before you 
start cleaning the chassis, the first step 
should be to close the tuning gang 
vanes so that no physical damage oc- 
curs as you dust around the set. 

Oh, and it’s probably not a good 
idea to blow out the set with com- 
pressed air because you may actually 
force grit into places you don’t want 
it, such as into the tuning gang, into 
the threads of coil slugs or perhaps 
even into the voice coil gap of the 
loudspeaker! 

To clean the top of the metal chas- 
sis I use a Scotch-Brite scouring pad 
soaked in kerosene and by vigorously 
scrubbing it, I get most of the muck 
off. Later on, a rag soaked in kerosene 
will do a good job on the areas that are 
just mucky but not corroded. 

The kerosene helps to protect a steel 
chassis so that it doesn’t rust. It can be 
dried off after it is clean. Later on the 
chassis can be painted if need be. 

Don't use steel wool to clean up a 
radio chassis. Inevitably you will get 
strands of steel wool lodged in the 


P.C.B. Makers ! 
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circuit where it can cause short cir- 
cuits. 


Treating the underside 

Having cleaned the top of the chas- 
sis, a look underneath will usually 
reveal that it is relatively clean, un- 
less it has been stored upside down or 
mice have made a nest in it. Radios 
that mice have invaded often have 


The rear view of the AWA 719T set. As you can see, it looks exactly the same as 
the day it came out of the factory. Sometimes, though, you have to camouflage 


new components into old cases when the original isn’t available any more. 
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considerable damage —and they smell. 
Having cleaned out as much muck as 
possible, spray the switch contacts, 
valves socket pins, etc, with one of 
the contact cleaning aerosol sprays. 
While not being ideal for this task, 
CRC2-26 and WD40 can do quite a 
reasonable job. 

Another big caution concerns the 
tuning gang. DO NOT spray the tun- 
ing gang with these products. They 
might clean them initially but the resi- 
due tends to attract dust and it can be 
partially conductive and may even 
upset the tuning, due to a change in 
the dielectric constant of the gang. 

If you really must clean the tuning 
gang vanes, gently brush some meth- 
ylated spirits on the gang and blow 
the lot out with your vacuum cleaner, 
taking care that the airflow doesn't 
bend or damage the moving vanes. 

All control shafts, pulleys and slides 
should be lightly oiled to get them 
operating smoothly, as over a period 
of years they often seize up due to 
corrosion and lack of lubrication. 


Caution with the dial scale 


The dial scale is a very important 
part of the set; without it or with one 
that's badly discoloured or otherwise 
damaged, the set won'tbe worth much. 
Note that the actual station markings 
don't mean a lot. 

Sure it's nice to have all those inter- 
state stations marked on the dial but 
remember that some of those stations 
no longer operate or they may have 
shifted in frequency with the adop- 
tion of 9kHz spacing about 17 years 
ago. 
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Even if the dial-scale is intact, it 
may need cleaning. The outside can 
be quite easily cleaned with a wet 


cloth but the reverse side which has 
the station call signs screen-printed 
on it can only be cleaned with great 
care. 

In many cases it just isn't possible 
to wash the dirt off as the printing 
will come off too. 

How do you know if the printing 
willbe damaged by washing? Answer: 
by testing a small part of the print 
with water. Let the water stay on it for 
a few minutes to see if the print stays 
on or comes off. 

If it comes off, you may be able to 
remove most of the dirt with a small 
dry paint brush. Again, don't brush 
too heavily or it may still damage the 
printing. In some cases it may not be 
possible to clean the printed side of 
dial glass at all. However, many are 
quite OK and can be washed in water 


and the print will stay on. 

But, I must repeat the caution about 
being careful about cleaning the dial 
glass; the print may disappear before 
your eyes. 

Гуе been caught out on this myself 
and have a ruined dial glass. I could 
have cried and there was no replace- 
ment available. 


(Left and below): I have several 
shelves just like these, filled with bits 
and pieces of old radios and in some 
cases complete radios that aren't 
worth repairing. But they are a very 
handy source of old, hard-to-get (and 
sometimes impossible-to-get) parts. 
Surplus sets and components can also 
be swapped or traded for that 
particular bit you really need! 


Having cleaned the chassis and cabi- 
net, and particularly if they were in 
good order to start with, you now 
have quite a good static display re- 
stored set. Some people only go this 
far and don't concern themselves with 
actually making the set go. 

However, a completely restored 
working set is an even more valuable 
asset. I like observing how well some 
of the vintage radios perform; often 
they are a lot better than many transis- 
tor radios. 


Full restoration 


The next step is where many new 
restorers make a big mistake. What 
they do is to plug the set into power, 
whether with batteries or mains, and 
turn the set on. 

Usually the set you are restoring 
has been sitting in some damp, dirty 
location for many years. Mice may 
have had made a home in the set and 


it was probably put out there іп the 
first place because it had stopped 
working: 

For all of these reasons it is most 
unwise to apply power to any set 
which has not been checked out thor- 
oughly. 

In many cases, the set can have very 
serious and sometimes dangerous 
faults and if power is applied you can 
cause serious damage which could be 
irreparable. Having come this far, that 
would be sad. 

If you don’t have any experience, 
don’t even think about connecting the 
set to the mains power. Instead, enlist 
the aid of someone familiar with valve 
sets to get the set operating. 

Alternatively, you might consider 
having the set professionally restored. 
Even if it costs quite a few dollars, in 
some cases it will be worthwhile. 

Almost always I overhaul the elec- 
tronics of a set before I am prepared to 
turn it on, whether it’s mine or one 
that I am restoring for someone else. 

Don't forget that this column has 
been going since June 1988 so there is 
a huge amount on this subject in the 
back issues of SILICON CHIP and I will 
be going over some of the key material 
in future issues. 


Where to buy parts 


Surprisingly, parts for later model 
valve radios are not all that hard to 
obtain but valves for some of the very 
early sets made in the 1920s may not 
be available at all. 

Paper capacitors (condensers) are 
no longer available and most restorers 
will say thank goodness for that, as 
they are usually defective. They are 
usually replaced with polyester ca- 
pacitors which are much smaller and 
look quite different. 

Some restorers don't like to see new 
style components in sets and will even 
bore out the insides of the old paper 
capacitors and install the smaller poly- 
ester units inside. 

With many old paper capacitors, 
particularly those encapsulated with 
pitch, this just won’t be possible 
though, as they will disintegrate. 

Quite often substitute components 
will have to be used if the set is to 
function properly, as having some 
components like interstage audio 
transformers and power transformers 
rewound is an expensive exercise. In 
many cases these substitutes can be 
disguised within the case of the origi- 


nal component, as in the example of 
the paper capacitors. 

Any old radio that you come across 
can be a source of components either 
now or later on, so don’t throw any 
old sets out until you've been able to 
remove all of the useful bits. These 
might be the valves, valve sockets, 
transformers, radio frequency and in- 
termediate frequency coils/transform- 
ers, switches, cabinets, speakers, 
knobs, tagstrips, dial scales, tuning 
capacitors and so on. 

The following sources will often 
prove valuable in your search for sets 
to add to your collection and for 
spares: garage sales, antique/second- 
hand dealers and advertisements in 
local papers. 

The local rubbish tip can be a use- 
ful source too if you are allowed to 
scavenge. 


What are you interested 
in restoring? 

Having restored your first set, you 
may want to continue collecting and 
restoring radios of the same general 
type. 

Or you may find that your particu- 
lar interest is in another direction. 
Some collectors and restorers like to 
concentrate on a particular era or par- 
ticular types of radio. 

For example, some concentrate on 
collecting and building crystal sets, 
while others may be interested in high- 
performance multi-valve, multi-band 
receivers. Some are interested in the 
1920s era while others are into tran- 
sistor radios. 

Initially, I grabbed anything that І 
could lay my hands on that didn't 
cost me an arm and a leg to obtain. As 
my collection grew I became more 
selective in what I obtained as I was 
starting to run out of room. 

Collections vary from just one or 
two sets up to over 500 radios, which 
I saw in one collection recently. My 
collection is rather modest in com- 
parison. 

The photographs in this article are 
of one of my favourite restored receiv- 
ers, plus a number of wrecked sets not 
worth restoring. They are waiting to 
be cannibalised to finish off the resto- 
ration of other sets. 

Good luck with your venture into 
vintage radio, I'm sure you will enjoy 
the challenge and the end results. Our 
radio heritage is a valuable part of our 
social and technical history. sc 
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BY ЛИШ ВЛА 


ле = аз 
This versatile rev limiter works by 


Do you regularly rev your engine to the | 4155, some of the ignition spake 


when the engine exceeds the preset 


. J^ 
red line on your car's tacho? Have you limit. It is not a "hard" limiter which 


ever missed a gear change and spun C URN E 

. 211; ystem. Instead, it blocks about 50% 
the engine to squillions of revs? Or И 
have you actually blown your engine DUE D DIA DR 


gine runs out of puff" and it won't be 


by over-revving it? If so, you need this um 


YT The rev limiter incorporates three 
rev limiter. It can save thousands of ue c DM 
dollars damage to your engine. fiit and tho third (ed) te indicato 
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* Limits engine RPM by ignition 
spark reduction 

ө Uses Hall Effect, points, low 
voltage signal or reluctor 
input or ignition coil to 
measure RPM 

ө Adjustable limit for АРМ 
restriction 

ө Two prelimiting warning 
indicators 

* One limit warning indicator 


~ Can be used as a gear 
change indicator 


ө Single component selection to 
suit most engines 


that "rev limiting" is occurring. 

As an alternative use, this project 
could be employed as a simple gear 
change indicator, with or without the 
bonus of rev limiting. 

If you havea performance engine in 
your car and it has a typical 5-speed 
manual gearbox, you already know 
how easy it isto spin the engine out to 
and beyond its red line on the tacho. 
The red line is not an arbitrary limit 
but is based on a judgment made by 
the car manufacturer about risk of 
damage to your engine. 

Provided you drive below the red 
line, your engine should have a long 
life, all other things being equal. But 
exceed that limit and you risk doing 
serious damage and even catastrophic 
failure, such as putting a con rod 
through the side of the block. 

The risk of damage to your engine 
ів much greater if you exceed the red 
line when the engine is unloaded, as 
it is if you happen to miss a gear 
change when accelerating strongly. So 
ifyour car is capable of high perform- 
ance and you are keen to push it to the 
limit at every opportunity, then you 
really do need a rev limiter. 

Of course, some modern cars al- 
ready have very effective rev limiters 
built into their engine management 
systems but the majority of cars do 
not have this very worthwhile protec- 
tion. 

The Rev Limiter comes in two parts. 
The Rev Limit Controller is housed in 
a small plastic instrument case which 


Fig.1: this block diagram shows 
the frequency to voltage converter 
and the three comparators of the 
Rev Limit Controller. Comparator 
3 controls the operation of the 
Ignition Switcher board. 
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Fig.2: the LM2917 frequency-to-voltage converter monitors 
the spark rate as a measure of engine RPM. 


can be mounted on your car's dash 
panel. It has three lights on the front 
panel and an on/off switch. Four 
trimpot adjustments set the sensitiv- 
ity and the RPM thresholds for the 
three indicator lamps and the rev limit 
itself. The Rev Limit Controller oper- 
ates the Ignition Switcher which is a 
modified version of the Engine Immo- 
biliser circuit which was published 
in the December 1998 issue of SILI- 
CON CHIP. 

The Ignition Switcher operates by 
shorting out the engine's ignition coil 
switching transistor (or the ignition 
points) about 50% of the time. This 
severely restricts engine power and 
hence limits the RPM. The Rev Limit 
Controller monitors engine RPM and 
is connected to the ignition trigger 
system which can be Hall effect 


pickup, reluctor pickup or a low volt- 
age signal from the engine manage- 
ment computer to the ignition switch- 
ing transistor. 

If you have a conventional points 
ignition (ie, Kettering not transistor- 
assisted or CDI), there is a bit of a 
problem. The engine speed monitor- 
ing will take place at the same point 
as the ignition blocking action and 
therefore the rev limiting action may 
be inconsistent and will tend to give 
quite rough engine operation when 
limiting is occurring. Mind you, we 
assume that there will not be too many 
performance engines which don't have 
some sort of high energy ignition sys- 
tem. 


Block diagram 
Fig.1 shows the block diagram, em- 
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the Rev Limit Controller uses the LM2917 and three comparators to 


control the indicator lamps and the Ignition Switcher board. Once the red-line 
limit is reached, the Ignition Switcher cuts out around 8 sparks in every 16, 
effectively cutting engine power and preventing a further rise in engine speed. 


bracing both parts of the Rev Limiter. 
The signal from the ignition pickup is 
processed in a frequency-to-voltage 
converter which produces a DC volt- 
age which is proportional to the input 
frequency. The frequency-to-voltage 
converter is the well-proven LM2917 
and its block diagram is shown in 
Fig.2. 

The output from the frequency-to- 
voltage converter is fed to three com- 
parators, one of them inside IC1. Two 
of the comparators drive warning 
lamps to warn the driver of the onset 
ofrev limiting while the third compa- 
rator actually controls the Ignition 
Switcher board. 

The Ignition Switcher must be set 
so that it only blocks out a nominal 8 
sparks in every 16. It switches on at a 
rate which is fast enough to reduce 
engine power but not produce any 
noticeable jerking in the engine which 
would be the case if it switched at a 
lower rate. 

The setting to switch out 8 sparks 
in 16 (a duty cycle of 5095) is fairly 
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critical. If more sparks are switched 
out, there is a higher risk of backfire, 
while less sparks cut out will mean 
less power reduction and rev limiting 
will be less effective. 


Circuit description 


Fig.3 shows the circuit for the Rev 
Limit Controller while Fig.4 shows 
the circuit for the Ignition Switcher. 

Fig.3 comprises two ICs and a regu- 
lator plus several transistors and pas- 
sive components. There аге two input 
circuits, опе for a reluctor pickup and 
the other for the remaining types of 
engine ignition triggers. Only one of 
these should be used at any time. 

The signal from the ignition points 
or Hall effect input is fed to a voltage 
divider comprising 22kQ and 10kQ 
resistors bypassed by a .056uF capaci- 
tor. The signal is then AC-coupled via 
а 1uF capacitor to a 10kQ resistor and 
a 4.7V zener diode to provide signal 


‘clamping. The 1kQ input resistor is 


there to provide a low voltage signal 
input point such as the 5V signal from 


To wPur op RED 
IGNITION 
SWITCHER 


an engine management computer, Fur- 
ther filtering is provided at this point 
using another .056uF capacitor before 
the signal is applied via a 1kQ resistor 
to pin 1 of IC1. 

The reluctor input uses a 14F cou- 
pling capacitor to provide isolation 
from the trigger circuit used on the 
engine ignition while a 100pF capaci- 
tor filters out any high-frequency hash. 
The signal is then applied to the base 
of transistor Q4 via 47kQ and 220kQ 
resistors and a 470pF speed-up ca- 
pacitor. The collector of Q4 is nor- 
mally low and a negative-going reluc- 
tor signal switches off Q4 which then 
has its collector pulled high via the 
10kQ resistor. This signal is applied 
to pin 1 of IC1. 

Following the op amp comparator 
within IC1 is a charge pump. This 
basically switches charge from the 
:ОЗЗЏЕ capacitor at pin 2 to the 2.2uF 
capacitor connected to pins 3 & 4. 
This occurs on each comparator de- 
tection of a signal on pin 1. The 10kQ 
resistor and trimpot УВА at pin 3 dis- 
charge the 2.2uF capacitor to provide 
a time constant for the charge pump 
circuit. VR4 provides the calibration 
adjustment for the circuit. 

А second comparator within IC1 


monitors the voltage at pins 3 & 4. The 
inverting input of this internal com- 
parator (pin 10) connects to trimpot 
VR1 which sets the threshold voltage. 
The comparator output (pin 8) is an 
open-collector transistor and this out- 
put drives transistor 01. When pin З 
of IC1 goes above pin 10, pin 8 goes 
low and this turns on transistor Q1 
and Lamp 1 then lights up. 

Comparators ІСЗа & IC2b also moni- 
tor the pin 3 output of IC1. IC2a's 
output goes low when its pin 2 goes 
higher than the preset voltage from. 
trimpot VR2 at pin 3. When this hap- 
pens, transistor Q2 turns on and this 
lights Lamp 2. 

IC2b operates in a similar manner 
to IC2a and has a threshold set by 
trimpot VR3. It drives Q3 which lights 
Lamp 3 and it also goes low to drive 
the Ignition Switcher circuit shown 
in Fig.4. 

Power for the circuit comes from 
the car's ignition switch, switch S1 
and a 100 resistor to a 16V zener 
diode which provides protection from 
any spike voltages. From there it goes 
to a 3-terminal regulator REG1 which 
provides a 5V supply for ІСІ. IC2, the 
transistors and the Lamps run from 
the 412V rail. 


Ignition switcher 

As noted above, the Ignition 
Switcher circuit in Fig.4 is an adapta- 
tion of the Engine Immobiliser circuit 
which appeared in the December 1998 
issue of SILICON CHIP. This circuit uses 
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This view shows the assembled Ignition Switcher PC board. It's virtually 
identical to the Engine Immobiliser circuit published in the December 1998 
issue of SILICON CHIP. 


а single 555 timer IC and four transis- 
tors. 

Q1 is a high-voltage Darlington tran- 
sistor designed for ignition systems. It 
can switch the heavy coil current and 
can withstand the voltages that are 
produced across the coil (typically 
around 250V peak) when the engine 
is running normally. The four 75V 
zener diodes between the collector 
and emitter of Q1 prevent voltages 
over 300V from damaging the device. 

Normally, the Ignition Switcher cir- 
cuit is quiescent (ie, not active) and 
transistor Q1 is off. The circuit is acti- 
vated by a low signal from the Rev 
Limit Controller and this turns transis- 
tor Q4 off. 


When this happens, 555 timer (IC1) 
is able to oscillate, at a frequency de- 
termined by the two 100КО resistors 
and capacitor C1, connected to pins 2, 
6&7. 

The resultant waveform at pin 3 is a 
square wave. Each time pin 3 goes 
high it turns on Q3 and this turns on 
Q2 and Q1. Each time Q1 turns оп, it 
effectively shorts out the ignition 
points or the main ignition coil driver 
transistor (in a transistorised ignition 
system). And each time this happens, 
no sparks are delivered to the engine. 


Spark switching rate 


C1 must be selected to suit the rev 
limit for your engine. To do this, you 
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Fig.4: based on our previous Engine Immobiliser circuit, the Ignition Switcher shorts out the 
main switching transistor in the car’s ignition system, effectively removing 8 out of every 16 
sparks, once the red-line limit is reached. 
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POWER SUPPLY FROM 
IGNITION SWITCH Table 1: Choos 1 
AND CHASSIS GROMMET 


£N 
GROMMET т INPUT OF Spark Rate C1 
а UON up to 250sp/s 0.47uF. 
ze 25010300sp/s || 0.39uF 
IMMOBILISER 30010350sp/s ^ 0.33uF 


350 to 420sp/s 0.27uF 
420 to 500sp/s 0.22uF 
500to600sp/s ^ 0.18uF 


must do a simple calculation, as fol- 
lows: 
Spark rate - revs x sparks/rev - 60. 

The figure for revs is the red-line 
limit for your car's engine. The figure 
for sparks/rev is the number of firing 
strokes per revolution of your engine. 
For example, a 4-cylinder (4-stroke) 
engine has two firing strokes/revolu- 
tion, a 6-cylinder has three firing 
strokes/revolution and a V8 has four 
firing strokes/revolution. 

You multiply these two figures and 
divide by 60 to get a result in sparks 
per second. For example, if you have 
a 6-cylinder engine with a 6000 RPM. 
red-line limit, multiplying 3 by 6000 
and dividing by 60 gives a result of 
300 sparks/second. If you have a 4- 
cylinder with a 8000 RPM limit, the 
result is 267 sparks/second and for a 
V8 with a 5000 RPM limit, the result 
is 333 sparks per second, This should 
LAMPS give you the picture. 

The value for C1 can then be cho- 
Fig.5: use this component layout for the Rev Limit Controller circuit if your саг Sen from Table 1. 


has a reluctor distributor. Check your etched PC board carefully for defects Note that C1 does not set the rev 
before installing any of the parts and make sure that all polarised parts are limit. This is done by setting trimpots 
correctly oriented (transistors, diodes, ICs, electrolytic capacitors, etc). VR3 & VR4 on the Rev Limit Control- 
ble 2: Resistor Colour Codes 

la! No. Value 4-Band Code (1%) 5-Band Code (1%) 

Q 2 47MO yellow violet green brown yellow violet black yellow brown 

Q 1 470kQ yellow violet yellow brown yellow violet black orange brown 

а 2 220kQ red red yellow brown red red black orange brown 

Lu 2 100kQ. brown black yellow brown brown black black orange brown 

[m | 2 47kQ yellow violet orange brown yellow violet black red brown 

jer 1 22kQ red red orange brown red red black red brown 

a 8 токо brown black orange brown brown black black red brown 

a 3 47kQ yellow violet red brown yellow violet black brown brown 

a 6 2.2kQ red red red brown red red black brown brown 

а 5 ко brown black red brown brown black black brown brown 

о 2 100 brown black black brown brown black black gold brown. 
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Table 3: Capacitor Codes 


[] Value ІЕС Code EIA Code 
D ше 1u 105 
L] олив  100n 104 
[] .056uF  56п 563 
ПШ .o33uF 33n 333 
ПО 470pF 471 470 
() 100pF 101 100 


ler. C1 merely sets the number of 
sparks which are blocked out during 
the limiting action at the specified 
RPM. 

Power for the Ignition Switcher is 
taken from switch S1 in the Rev 
Limiter circuit. Diode D2 isolates the 
circuit and a 0.11Е capacitor 
decouples the supply to transistors 
Q2 & Q3. IC1 is protected from voltage 
transients by the 10Q resistor in series 
with the supply and the 16V zener 
diode ZD1. The 100uF capacitor 
decouples the supply rails. 


Construction 

The Rev Limit Controller is built on. 
a PC board measuring 117 x 102 mm 
and coded 05304991. This board fits 
into a plastic case measuring 140 x 
111 x 35mm and we have designed a 
label measuring 133 x 27mm for the 
front panel. 

The Ignition Switcher is built onto 
a PC board measuring 106 x 60mm 
and coded 05412981. This board can 
be fitted into a small plastic case meas- 
uring 82 x 53 x 30mm or merely fitted 
with a sleeve of heatshrink tubing. 

Fig.5 shows how the Rev Limit Con- 
troller board is wired for a distributor 
with reluctor pickup. Fig.6 shows how 
it should be wired if you have Hall 
Effect, points input or low voltage 
signal from an engine management 
computer. Make sure you use the cor- 
rect overlay diagram when assembling 
this PC board. Fig.7 shows the com- 
ponent overlay for the Ignition 
Switcher board and remember that 
you need to consult Table 1 to pick 
the value for C1. 

You can begin construction by 
checking the PC boards for shorts be- 
tween tracks and possible breaks and 
undrilled holes. Fix any problems be- 
fore inserting any components. Then 
insert and solder all the links as shown 
on the overlay diagrams. 
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Fig.6: if your car has does not have a reluctor distributor (ie, uses points, Hall 
Effect pickup, etc) use this layout to wire up the Rev Limit Controller. Lamps 1 & 
2 should be green, while Lamp 3 is red. 
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Fig.7: this is the layout for the Ignition Switcher board. Note that the zener 
diodes (ZD1-ZD5) must all be oriented correctly, otherwise the circuit won't 
work. In particular, note that ZD5 faces in the opposite direction to ZD4. The 
assembled board should be enclosed in a plastic case or heatshrink tubing and 


mounted under the dashboard. 
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The Rev Limit Controller board is mounted inside a standard plastic case (140 x 
111 x 35mm). Use automotive hookup wire for all external connections. 


Insert and solder in the resistors, 
using Table 2 as guide to the resistor 
colour codes. You can also use a dig- 
ital multimeter to measure each one. 
Take care with the orientation of the 


ICs when you are installing them. 
Next, solder in all the diodes, in- 
cluding the zeners, and take care with 
their orientation. The transistors can 
be installed next and be sure to place 


the correct type in each position. Then 
insert the capacitors and note that the 
electrolytic capacitors must have the 
correct polarity. Table 3 shows the 
codes which will be shown on the 
MKT types. 

REG1 is mounted horizontally, with 
its metal face towards the PC board. 
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Bend the leads to insert them into the 
holes allocated before securing the 
regulator with a screw and nut. Simi- 
larly, transistor 01 оп the Ignition 
Switcher PC board is mounted hori- 
zontally and with a heatsink sand- 
wiched between the device and the 
PC board. Use a screw and nut to 
secure this assembly in place. 

Finally, insert the PC stakes and 
trimpots. 


Case 


The front panel of the case requires 
holes for trimpot access, power switch 
S1 and the indicator lamps. Use the 
front panel label as a guide to the 
positioning ofthe holes. You will also 
need to drill the holes in the rear 
panel for the grommets. Fit the front 
panel label in position and cut the 
holes out with a sharp hobby knife. 
The Rev Limit Controller board and 
front panel can be placed in the case 
and secured with four self-tapping 
screws into the integral standoffs in 
the base of the case. 

Attach S1 and the lamp bezels in 
position and connect hookup wire 
from the +12V and GND terminals on 
the main PC board and pass these 
through the grommet. Similarly con- 
nect up wires to the reluctor or coil or 
low voltage input which are required 
to connect to the ignition trigger out- 
put on the engine and to the input of 
the Ignition Switcher. 

Complete the wiring to switch S1 
and to the lamp terminals. 


Testing 

Starting with the Rev Limit Con- 
troller, apply 12V between the +12V 
and GND terminals on the main PC 
board. This done, check that the out- 
put of regulator REG1 is at +5V. 

You will now need to apply some 
voltage to pins 3 of IC1 using a 10kQ 
resistor between this pin and the 5V 
supply. Now adjust VR1 and check 
that the light comes on. Similarly, 
check Lamp 2 with VR2 and Lamp 3 
with УЕЗ. Check that pin 7 of IC2b 
goes low when Lamp 3 is lit. 

Note that you can check operation 
using a signal generator. Apply signal 
to the points input or reluctor termi- 
nal and adjust the output frequency to 
monitor operation of the lamps. 


Installation 
The Rev Limit Controller can be 
installed into the vehicle using auto- 


Rev Limit Controller 

1 PC board, code 05304991, 117 
x 102mm 

1 plastic case, 140 x 111 x 35mm 

1 front panel label, 133 x 27mm 

1 SPDT toggle switch (S1) 

2 green 12V indicator lamps and 
bezels (Lamp 1, Lamp 2) 

1 red 12V indicator lamp and 
bezel (Lamp 3) 

1 M3 screw and nut 

4 self-tapping screws 

2 small rubber grommets 

1 100mm length of 0.8mm tinned 
copper wire 

1 1m length of twin figure-8 
medium duty wire 

1 1m length of red medium duty 
hookup wire 

1 1m length of black medium duty 
hookup wire 

1 1m length of green medium duty 
hookup wire 

1 1m length of yellow medium 
duty hookup wire 

14 PC stakes 

3 10kQ vertical trimpots (VR1- 
УАЗ) 

1 200kQ vertical trimpot (УВА). 


Semiconductors 

1 LM2917 frequency-to-voltage 
converter (ІСТ) 

1 LM358 dual ор amp (IC2) 

1 7805 5V 3-terminal regulator 
(REG1) 

3 BC327 PNP transistors (Q1-Q3) 

1 BC337 NPN transistor (Q4) 

1 16V 1W zener diode (ZD1) 

14.7V 1W zener diode (ZD2) 


Capacitors 

1 100цЕ 16VW PC electrolytic 
З 10uF 16VW PC electrolytic 
12.2uF 16VW PC electrolytic 
1 iuF MKT polyester 

10.1uF MKT polyester 

2 .056uF MKT polyester 


motive connectors to make the con- 
nection to the +12V ignition supply. 
Use automotive wire for this connec- 
tion. The ground connection can be 
mado to the chassis with ап eyelet 
and self-tapping screw. 

Attach the case in a position con- 
venient to the driver and secure it 


1 .033uF MKT polyester 
1 470pF ceramic 
1 100pF ceramic 


Resistors (0.25W, 1%) 


247MO 6 10kQ 
1470ко 6 2.2kQ. 
2 220kQ 3 1kQ 
2 47kQ. 1100 

1 22kQ 0.5W 


Miscellaneous 
Hookup wire, solder, etc. 


Ignition Switcher 

1 PC board, code 05412981, 106 
x 60mm 

4 PC stakes 

1 mini heatsink 19 x 19 x 9.5mm 

1 МЗ х 9mm screw 

1 МЗ nut 


Semiconductors 

1 555 timer (ІСТ) 

1 MJH10012, BU941P power 
Darlington transistor (Q1) 

1 BC327 РМР transistor (Q2) 

2 BC337 NPN transistors (Q3, 
Q4) 

1 16V 1W zener diode (ZD1) 

4 75V 3W zener diodes (ZD2- 


ZD5) 
1 1N4148, 1N914 signal diode 
(D1) 
1 1N4004 1A diode (02) 
Capacitors 
1 100цЕ 16VW PC electrolytic 
10.1uF MKT polyester 
1 C1 (see text) 


Resistors (0.25W, 1%) 


2 100kQ 21ко 
210kQ 18205W 
34.7kQ 1100 
Miscellaneous 


Automotive wire, automotive 
connectors, solder, etc. 


with suitable brackets. This done, con- 
nect up the signal input from either 
the points, Hall effect, low voltage or 
reluctor outputs. Now start the engine 
and set УВА to its mid-setting. 

To adjust the three trimpots (ie, VR1, 
VR2 and VR3), the engine should be 
under load. In practice, this means 
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grommets оп the rear panel of the case. 


Fig.9: actual size artwork for the Ignition Switcher board. 
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The external leads from the Rev limit Controller pass through two rubber 


you need to drive the car along a quiet 
(no traffic) street in low gear while a 
passenger does the adjustments. 

Adjust VR1 so that Lamp 1 lights 
about 1000 RPM below the red line. 
This done, adjust VR2 so that Lamp 2 
lights about 600 RPM below the red 
line. Finally, adjust VR3 so that Lamp 
3 lights at the red line. 

If you have to wind trimpots VR1- 
VR3 fully clockwise in order to turn 
on their respective lamps, wind VR4 
slightly clockwise. Alternatively, if 
these adjustments are too sensitive, 
wind УКА slightly anticlockwise. 


Connecting the boards 


You can now attach the Ignition 
Switcher board to the Rev Limit Con- 
troller circuit to test for correct limit- 
ing action. The boards can be wired 
up using automotive wire, following 
the diagrams of Fig.7 and Fig.5 or 
Fig.6. 

We used light duty wires for all 
wiring except for the wires to the igni- 
tion coil and ground. Be sure to ground 
the Ignition Switcher to a suitable 
chassis point using an eyelet and self- 
tapping screw. This is to allow the 
heavy current flow through Q1, when 
it is disabling the ignition. 

The Ignition Switcher board must 
be insulated from the chassis by en- 
closing it in a plastic case or sleeving 
it with heatshrink tubing. 

Now test the operation of the limit- 
ing action on the engine. The engine 
should lose power when limiting is 
taking place but we must caution 
against driving in this condition for 
anything more than a few seconds, 
because of the risk of backfire. sc 


ier tay 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Inverter transformer 
is critical 

I purchased the 600W DC-DC Con- 
verter For Car Hifi Systems as de- 
scribed in the October & November 
1996 issues and I am experiencing 
some problems. At zero or minimal 
load the unit appears to work, supply- 
ing the desired voltage of 55-60V. 
When a load of 5A or more is applied 
the transformer begins to hum, the 
frequency seems to drop, and the out- 
put voltage will drop to 20-30V. At 
this voltage there appears to be some 
RF noise. 

The only difference between my 
circuit and your design is that the 
transformer outputs run over the coil 
and I was given aluminium link bars, 
not brass. The transformer core might 
be different as well. I am not too sure 
of the frequency response of the cores 
but I doubt that this is a problem. I 
also used male spade lugs to solder to 
the primary of the transformer. 

Upon initial construction there was 
a problem with the pulse transformer. 
The circuit caused the power supply 
to hum as well as the pulse trans- 


former while putting virtually noth- 
ing out; unable to light the two rail 
LEDs. The problem may have been 
with the insulation. I rewound the 
transformer and applied more appli- 
cable insulation. Thus I am presented 
with the current problem. I also 
changed the 1МО resistor to prevent 
transformer hum but it makes no dif- 
ference. (S. T., via email). 

€ We are not sure what you mean by 
the statement "the only difference be- 
tween my circuit and your design is 
that the transformer outputs run over 
the coil". If this implies that the trans- 
former is not wound as described, 
then this will probably be your prob- 
lem. Correct phasing and transformer 
winding layout are critical in such a 
compact high-frequency and high- 
power transformer. Any deviation 
from our design will cause losses and 
will prevent the transformer from de- 
livering full power. 

Note also that the transformer pri- 
mary draws considerable peak cur- 
rent and the extra resistance caused 
by using spade lugs will introduce 
power losses due to contact resist- 
ance. Wiring to the transformer pri- 


Woofer stopper 
makes crashing noise 


I constructed the Woofer Stop- 
per Mk.II (February 1996) from a 
kit, more or less when it appeared 
in your magazine. It has always 
had the following fault. It emits an 
initial loud cracking noise when 
the red button is depressed for 
“woofer-stoppering”. It doesn't hap- 
pen when the booster circuit is dis- 
connected at, say, VR2. I tried the 
47uF capacitor patch in your ad- 
dendum to no avail. 

I tried another pushbutton but it 
didn’t make any difference. Actu- 
ally it’s a loud initial CRACK noise 
rather than a crackling. (T. S., Ad- 
elaide, SA). 

* The loud cracking sound when 


the manual start button is pressed 
could be prevented by using a dou- 
ble pole pushbutton switch. Use 
one pole connected across the mi- 
crophone in position S2 and the 
second pole between the base and 
emitter of transistor Q3. 

The second pole will discharge 
the 47uF capacitor across the base 
and emitter of Q3 at the instant the 
Woofer Stopper is started with the 
switch. This will prevent IC6 from 
the high gain burst at the start of. 
the tone. 

Double pole momentary contact 
pushbutton switches are available 
from Dick Smith Electronics, Jaycar 
and at Altronics. They normally 
have changeover contacts so be sure 
to connect to the common and nor- 
mally open contacts. 


mary must be in accordance with our 
winding diagram. The use of alu- 
minium bus bars instead of brass will 
not alter the converter's performance. 


Telephone line 
suppressor wanted 


I've looked through your index but 
Ican't find any mention of circuits for 
a telephone line spike suppressor to 
protecta computer modem. Any point- 
ers on how to build such a monster. 
(S. S., Cairns, Qld). 
© We have not published a telephone 
line protector but you need more than 
that anyway if you are going to effec- 
tively protect a modem, fax or what- 
ever. What you really need is a filter/ 
surge protector which acts on the 
mains supply as well as the phone 
lines. Such products are prescribed 
items and must be type approved. You 
can buy them from companies such 
as Avico Electronics. Their phone 
number is (02) 9624 7977. 


Substitutions in 15W 
class-A amplifier 


1 have yet to start construction of 
this project and have just received the 
kit from Altronics. I have a few ques- 
tions. Can I substitute a Jaycar log 
dual-gang 16mm (Cat. RP-7756) 10kQ, 
the Jaycar log dual-gang 24mm (Cat. 
RP-3758) 25КО or the Dick Smith 
16mm dual-gang 41-click 50КО or 
100КО potentiometers? I think the 
click type would give it a more qual- 
ity feel. 

Can I include a balance control such 
as the Jaycar dual-gang 10kQ M/N po- 
tentiometer? On the question of 
heatsinks, your specification is for 300 
x 75 x 49mm. Can I substitute the 
Jaycar HH-8546, measuring 200 x 75 x 
48mm? 

There is no on/off switch on the 
power amplifier. If the power supply 
is to be remote. should the amplifier 
not have a switch? Jaycar has a good 
selection of 19-inch rack mountable 
boxes. Can I just bolt the heatsink to 
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Controlling two 
garage doors 


I have a query about the UHF 
Remote Switch in the December 
1989 issue of SILICON CHIP. Cur- 
rently we have a commercially built 
automatic garage door opener and 
its Tx/Rx frequency for the remote 
control is fixed at 315MHz. We have 
two garage doors and I am currently 
building an automatic garage door 
opener for the other one. 

Ideally, both garage doors should 
Tun on the same frequency, elimi- 
nating the need for two transmit- 
ters. I would like to know what 
modifications are needed to the 
UHF receiver kit for a frequency of 
315MHz. (Bernard - via email). 

* You have two problems to re- 
solve. First, you must make the kit 
transmitter run at 315MHz to match 
your garage door controller and sec- 
ond, you must match the encoding 
of the kit transmitter to that of the 


the sides of these boxes? (D. F., Syd- 
ney, NSW). 

ө You can substitute the volume po- 
tentiometer but keep the resistance as 
low as possible. A value of 50kQ or 
100kQ will definitely increase residual 
noise. Incorporating a balance control 
will also increase noise. We would 
recommend against using the smaller 
Jaycar heatsink as it will become sub- 
stantially hotter. 

You can bolt the heatsink up to the 
case but then you will need to make 
cutouts in the case so that the transis- 
tors can be bolted directly to the heat- 
sink. We also recommend against us- 
ing a separate power switch for the 
amplifier because it will mean addi- 
tional wiring inside the chassis and 
the power supply wiring is quite criti- 
cal to obtaining the very lowest dis- 
tortion. 


Repairing 
scratches on CDs 


Have you have come across any so- 
lution for removing scratches from 
CDs? I have tried using very watered 
down toothpaste with limited success. 
Is there any better way or do I buy a 
new CD? (E. W., via email). 
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receiver. If you are going to usethe 
same transmitters for both doors, 
then we assume that both will have 
the same encoding and that both 
doors will open and close simul- 
taneously. However, tryingto match 
the encoding will probably only Бе 
possible if the encoder chip in the 
kittransmitter is identical with that 
in the commercial transmitter. 

If you want the doors controlla- 
ble separately, then you will need 
separate transmitters and receivers 
and different encoding/decoding 
for each transmitter/receiver pair. 

If that is what you want, you 
would be wise to employ a more 
recent design of UHF remote. We 
would recommend the design fea- 
tured in the February 1996 issue of 
SILICON CHIP as it can easily be 
shifted in frequency. However, if 
you are going to have completely 
separate controllers, there is prob- 
ably no point in shifting the fre- 
quency. 


ө Inthiscase, prevention is definitely 
better than cure. There is no fix that 
we know of for scratches. Using any 
abrasive mixture can only make the 
scratches worse. It is most important 
not to get scratches on the CD's label 
as this protects the reflective alu- 
minium layer. Once that is damaged, 
the CD is usually unplayable. 


Boosting CB 
transceiver power 


You have done many different 
projects over the years, a lot of them 
very informative and useful for every- 
day things. I was wondering if it was 
possible to do a project on boosting 
performance of low-powered citizen 
band transceivers. I was given a pair 
of Radio Shack TRC-92 transceivers 
last Christmas and they perform rea- 
sonably well when up in a high-rise 
building overlooking the water. Be- 
cause of line of sight, the range would 
be about 400 metres; not too bad for 
an output of only 50mW. 

I was wondering if this could be 
boosted using the same board and just 
using more powerful components, to 
an output of between 200-500mW. 

Is it possible to get a circuit diagram 


of the TRC-92 and if you cannot help 
me out in this matter, who could pos- 
sibly assist? (Z. G., Brisbane, Qld). 
© It may well be possible to boost the 
performance of your CB set since 
manufacturers often use the same 
boards for different models in their 
range. However, you would certainly 
need the circuit and wiring diagram 
to start and then you would need a 
source of higher power components. 
It is highly likely that you will need 
higher rated components for the tank 
circuit, as well as the transistors them- 
selves. The problem is that even if 
these components are readily avail- 
able, their cost may make the whole 
project not worthwhile. 


IR remote control 
for TVs & VCRs 


I would like to know if you have 
ever featured an IR remote control 
project, one that has at least six codes 
that can be programmed to operate 
popular TVs/VCRs. 

Task this because there are (as far as 
I am aware) no pre-built universal 
remotes on the market that have only 
a few buttons and that can be made to 
say, change the volume on the TV and 
change channel on the VCR. They only 
operate one machine or the other. Or, 
if they operate more than one ma- 
chine, they have too many buttons. 

I'd like to find out because I want to 

build one for my technophobic grand- 
parents. If you have featured such a 
project, I will request a copy of the 
article. (Luke - via email) 
* We agree that typical learning 
remotes have too many buttons but 
we don't have a circuit which will 
solve your problem. Why not program 
a learning remote with the buttons 
you want and then tape or block offall 
theother buttons? It will be the cheap- 
est and easiest way to solve the prob- 
lem. 

We have also seen some very sim- 
ple learning remotes with large but- 
tons and they would seem to be the 
ideal answer. 


Leaking fuel 
monitor for boats 


I am interested in the Exhaust Gas 
Monitor which was published in the 
July 1899 issue of SILICON CHIP. Could 
you advise me if this project can be 
easily modified to monitor fuel fumes 


Problems with 
ignition misfire 

I recently purchased and con- 
structed the Universal High Energy 
Ignition, as featured in the June 
1998 issue of SILICON CHIP, and I 
have been having some trouble with 
the engine misfiring at medium 
RPM. When I take second gear to 
50km/h (about 3500 RPM; I can’t 
be sure as my tacho stopped work- 
ing), the engine suddenly starts mis- 
firing to the point where it is barely 
firing at all and slows right down. 

It misfired much earlier when I 
had the ballast resistor connected, 
so I've put it down to the current 
limit adjustment (adjusting the 
1000 trimpot) but my problem is 
that I can only get it to read about 
190-200mV instead of 250mvV as it 
should be. I was wondering if you 
know any way to get it up to 250mV. 
or how to resolve the problem. 

To help you out, I have a single 
new Bosch GT-40 RT coil and twin 
points distributor (both points are 
connected to the electronic igni- 
tion as it wouldn't work with just 


in an enclosed space such as the en- 
gine hutch ofa boat? (Drew - via email). 
е The exhaust gas monitor only tests 
for carbon monoxide. It needs a hy- 
drocarbon sensor to make it suitable 
for monitoring fuel fumes. While these 
sensors were readily available in 
Australia years ago, they are not read- 
ily available now, as far as we know. 
We do plan to present a new exhaust 
gas (CO) monitor within the next few 
months. 


Exploding FETs in 
power supply 


Isaw the item in “Ask Silicon Chip” 
pages January 1999, where A. Grange 
mentions some problems he had with 
the 40V 8A Power Supply kit. I have 
had exactly the same problems with 
my power supply as well, the unit 
squealing when only drawing a mod- 
erate current and with the current limit 
output setting cranked up. Also, I had 
both my FETs explode when I was 
drawing 8A from the power supply, 
when I was calibrating it. 


one connected — I have a strange 
twin-points system). The caris drive- 
able but since it is also occasionaly 
used for racing, it needs to rev out 
to at least 5000 RPM without miss- 
ing, hence the point of getting the 
ignition in the first place. 

1 have never had any troubles 
with any of your designs in the past 
апага like to compliment you peo- 
ple for doing a great job. (Michael — 
via email). 
© Normally, if you are only able to 
obtain around 190mV across the 
0.10 sensing resistors, we would 
be inclined to think that the coil 
primary resistance was too high to 
enable the design current of 5A to 
flow. However, the fact that you are 
using a GT40 sports coil puts an 
entirely different complexion on the 
problem. 

These sports coils draw far more 
current than the standard coils and 
іп а standard Kettering system, the 
points will usually have a greatly 
reduced life. But when used with 
our High Energy Ignition system 
which has dwell extension, the coil 
draws even higher current and may 


In your reply to A. Grange, I cannot 
see any suggestions as to what may be 
causing this. I tried replacing the 
blown transistors and had them physi- 
cally separated from the heatsink to 
make sure that it wasn’t just a wonky 
mica washer that was causing a short. 
Then without a load connected, I 
turned the power supply on only to 
have the FETs explode again. I think 
that it could be a shorted turn in the 
output transformer causing the tran- 
sistors to explode but I haven't had a 
chance to verify this yet. 

When I get my new FETs and check 
out everything in the circuit do you 
think it would be a good idea to draw 
a maximum of 4A from the power 
supply to stop the FETs exploding 
again? (Mark — via email). 
€ The BUK436-200A Mosfets should 
not be destroyed under normal oper- 
ating conditions. Consequently, we 
suspect a faulty component or PC 
board problem. Check the PC board 
for shorts or breaks in the tracks and 
for correct component placement. 
Check the polarity and operation of 


seriously overheat. We issued a 
warning about these coils in the 
Notes & Errata in the December 1998 
issue. In brief: don’t use them, es- 
pecially not with any transistor- 
assisted ignition system and even 
more especially not with any sys- 
tem which has dwell extension. 

Therefore, the first step is to toss 
the GT40 coil and get the system 
going with the original equipment 
coil. By the way, we suspect that 
the GT40 coil may be breaking 
down at 3500 RPM, which is the 
cause of the miss. 

Now why can’t you get the full 
250mV across the 0.10 sensing re- 
sistors? We suspect that these might 
have increased in value, ifthey have 
been overloaded. Also check that 
all supply and return connections 
to the case are low resistance. 

The current limit feature can be 
disabled by replacing the 100Q re- 
sistor between pin 8 of IC1 and 
ground with a wire link and remov- 
ing the 33Q resistor at pin 8 plus 
trimpot VR1. Make sure that the 
coil ballast resistor is in place if 
you disable the current limit. 


the 150V zener diodes and the 1N914 
diodes between the gate and drain of 
Mosfets Q1 and Q2. 

You could use the 1N4936 diode 
(available from Dick Smith Electron- 
ics) in place of the 1N914 to increase 
the voltage and current rating for di- 
odes D5 & D6, if these appear to be 
faulty. 

The squealing noise can be reduced 
by adding a small value of capaci- 
tance between pin 1 ofIC1 and ground. 
Try 270pF as a starting point. 

The dead time for IC1 can be in- 
creased slightly to prevent conflicts 
between Q1 & Q2 at very high power 
delivery. We recommend using a МО 
resistor between pins 4 & 14 of IC1. 
Also check the polarity and operation 
of the 1F capacitor at pin 4. 

Higher rated Mosfets could be used 
in place of the recommended types 
which may reduce the incidence of 
failure. The IRFP260 Mosfet could be 
used. It has a current rating of 46A 
compared to the BUK436-200A at 19А. 

Alternatively, use the IRFP264 
which has a 38A and 250V rating. 
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FM stereo transmitter 
works in mono 


After purchasing the kit de- 
scribed in June 1988 issue, I have 
now finished construction. Al- 
though it seems to work fine, I have 
a few queries. The unit is used to 
transmit audio from a home PC, 
from a stereo 16-bit sound card, toa 
hifi stereo receiver and amplifier. 
Normal output from this source has 
been verified as stereo. My prob- 
lem is that the receiver “stereo 
tuned” light is lit but the signal 
heard in the speakers is mono; ie, 
both channels are received as mixed 
into two identical signals. 

This was confirmed by using the 
software to “pan” a fixed tone from 
one channel to the other. Although 
it is heard to pan from side-to-side 
in the PC headphones, when di- 
rected through the transmitter there 
is no panning on the receiver al- 
though the signal is present in both 
speakers. 

Ihave talked to the kit supplier 
and he advised me to change the 
crystal oscillator as he thought it 
may be the wrong type. This was 
done with no change in the result. 
Am І expecting too much or is this 
only a 2-channel transmitter, or is 


These are available from Farnell. 
Phone (02) 9645 8888. 


Spacewriter 
doesn’t work 


lassembled the Spacewriter project 
as described in the May 1997 issue 
but unfortunately the record section 
isn’t working. Whenever I insert a D- 
25 socket in the printer port, five of 
the seven LEDs (except the top one 
and the second from the bottom) glow 
continuously on both the Read and 
Record switch positions. I tried to 
record the message but was not able to 
record it. I suspected the RAM but 
changing it made no difference. 

All the ICs are getting 5V on their 
particular pins and the Spacewriter 
section seems to be working OK. When 
I wave the circuit, the LEDs flash ran- 
domly and the clock rate is also work- 
ing properly through VR1. I will be 
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it true stereo? (Andrew — via email). 
ө The FM stereo transmitter does 
indeed transmit in genuine stereo 
and produces the 19kHz pilot tone 
along with a multiplexed stereo sig- 
nal. An FM stereo receiver will de- 
code the signal into genuine stereo. 
The fact that your receiver is indi- 
cating “stereo” does mean that the 
transmitter is sending the requisite 
19kHz pilot. This indicates that the 
38kHz crystal is operating but does 
not necessarily mean that the trans- 
mitted signal is stereo. 

The transmitter should be tested 
by applying signal into one chan- 
nel only and checking that the re- 
ceiver only has sound output in 
that channel. If the signal is in both 
channels you can first check the 
receiver to be sure that it does pro- 
duce a stereo signal from off-air 
stations. Secondly, perhaps there is 
a short on the PC board that con- 
nects the left and right channels 
together, This could be somewhere 
in the component chain from the 
left input to pin 18 of IC1 or from 
the right input to pin 1 of IC1. Per- 
haps there is a short between pins 
16 and 17 of IC1 which is causing 
the left and right channels to mix. 
You may also wish to check the 
value of VR3. 


grateful if you could point out my 
possible mistake. (Farid - via email). 
ө We suspect that your problem with 
the Spacewriter is the printer port 
addressing. The spcwri.exe file re- 
quires that the printer port address be 
0378 (hexadecimal). You can check 
that your computer uses this address 
by looking into the MSD program or 
Device Manager. This is detailed on 
page 61 of the May 1997 issue. If you 
cannot use this address, you can oper- 
ate the Spacewriter program using 
Basic and the spcwri.bas Spacewriter 
software. You will need to change the 
address from 0378 to the address used 
by your computer’s printer port in the 
spewri.bas file. 

If this doesn't help, check that the 
DB-25 socket is wired correctly. The 
numbers of each pin are embossed on 
the socket. Also check that pin 20 is 
connected to the computer's ground. 


Remote control for 
factory gates 


I recently constructed а UHF re- 

mote control for use on our factory 
hydraulic gates. The whole unit works 
fine until the receiver module is in- 
stalled in the control enclosure which 
is 16mm thick steel. The aerial is left 
outside via a small hole drilled in the 
enclosure but the range has dropped 
back to less than 5m whereas before it 
was greater than 40m. Can I use and 
aerial on the outside of the enclosure 
or increase the power of the transmit- 
terto improve my range? (Simon — via 
email). 
ө Yes, use the aerial outside the en- 
closure and you can try using a longer 
aerial as well. If that is not sufficient, 
try using a short wire aerial on the 
remote transmitter itself. We described 
how to do so on page 89 of the Decem- 
ber 1998 issue. 


Audio recording 
with a VCR 


Ilike recording various radio pro- 
grams. Some of these programs go for 
one hour or longer, so I attempted to 
record the program (via the headphone 
out to the audio-in connection) on my 
VCR. Unfortunately, the VCR is a fairly 
modern one and blanks the screen if 
there is no valid video sync pulse 
being recorded, which cuts off the 
audio that I've recorded. I know the 
audio signal has been recorded as I 
played thetape back on someone else's 
older VCR. 

Have you built a cheap kit which 

could be plugged into the video input 
ona VCR, to fool the VCR into playing 
back my audio signal, without blank- 
ing the screen? (Owen — via email). 
e It is highly likely that you need a 
proper composite video signal rather 
than just a sync signal, to prevent the 
TV screen from being blanked. With 
that in mind, the easiest approach 
may be to build a version of our TV 
pattern generator, without the pattern 
switching. Just set the circuit to pro- 
duce, say, a crosshatch pattern. The 
pattern generator was published in 
the June & July 1997 issues. 


Electrolysis concern 
in coolant alarm 


I installed the Coolant Alarm from 
the October 1994 issue in a Skoda 


IR remote control 
for old TV 


1 have recently put together an 
infrared remote and attached it to 
my old TV (with pushbutton chan- 
nel selection) as an on/off switch 
and channel changer. It is operat- 
ing fine as it is but I am looking for 
a method of perhaps storing the 
last sent signal in some kind of a 
buffer to be retransmitted when the 
next button is pressed, thus turn- 
ing of the previously selected chan- 
nel. As itis, you have to turn off the 
channel you are on before selecting 
the new channel. 

Ihave used two Dick Smith Elec- 
tronics 4-channel infrared remote 
control kits (Cat, K-2810). І have 
used Channel 8 to operate the on/ 
off relay, with the other seven out- 
puts for the seven channel posi- 
tions. Each of these outputs drives 
two 5V relays to switch the signals. 
These I have connected directly to 
the back of the original switch. 

These kits use the MC145026 9- 
bit trinary encoder IC for the trans- 
mitter and the MC145027 9-bit 
trinary decoder IC for the receiver. 


about two years ago and find that it 
works just fine. Now I'm about to in- 
stall another one іп а 1992 Renault 19. 
My concern is that a radiator expert 
on a motoring radio program raised 
the possibility (and he quoted actual 
occurrences) of electrolysis occurring 
with cars fitted with aluminium ra- 
diator cores. Apparently, a current of 
50mA is enough to ruin a radiator in a 
short time. 

My knowledge of electronics is lim- 
ited to soldering kits together. There- 


The signal is inverted and two 
74HC74 dual D flipflops are used 
as latches or not, depending on the 
intended application. Could the VT 
outputs be utilised in some way for 
this purpose? 

Could you please suggest possi- 

ble components and/or a circuit 
which may suit this application? 
(W. W., Murwillumbah, NSW). 
ө We don't understand why you 
have to turn off the presently se- 
lected channel when a new chan- 
nelis selected. In any conventional 
remote system, such as a hifi am- 
plifier, itis not necessary to turn off 
individual program sources (eg, CD 
player) when another program 
source is selected. Of course, in an 
integrated system, sources are usu- 
ally turned off when a new one is 
selected but it does not have to be 
done that way. 

Nor can we see any way of stor- 
ing the last transmitted signal. Pos- 
sibly a better way would be to have 
a logic selector system, perhaps us- 
ing counter (4017?) or shift regis- 
ter so that when a new count (data) 
was selected, the old one could 
naturally be de-selected. 


fore, I would appreciate it if you could 
clarify as to whether there is a possi- 
bility of electrolysis occurring with 
the coolant level alarm. I understand 
that all the late model cars are fitted 
with aluminium radiator cores. It 
would be great if you could show how 
to check if electrolysis is happening, 
with a multimeter. Do aluminium ra- 
diator equipped cars have a sacrificial 
anode in the system? (J. B., Surrey 
Hills, Vic). 

* While there is a potential problem 


WARNING! 


with electrolysis occurring in alu- 
minium radiators, the sensor current 
used in our circuit is very small, at 
around 47 microamps. This is deter- 
mined by the 100kQ sense resistor 
and 4.7V supply. 

You can confirm this current by 
connecting your multimeter in series 
with the sensor lead. 

As far as we know, there is no sacri- 
ficial anode in car radiators. Inevita- 
bly though, the car's aluminium head 
will perform the same function. 


Inverter for 
a scanner 


I have a 12VDC car battery and I 
wish to get 10VAC Ф 50Hz from it to 
power a VHF and UHF scanner draw- 
ing about 350mA. Have you published 
a circuit for such an inverter? (А. P., 
Gladstone, Qld). 
€ The project most suitable to your 
application would be our 12V-to- 
240VAC 40W inverter described in 
the February 1992 issue. You would 
have to use it with a 10VAC plugpack 
to drive your scanner, 

However, we wonder if the scanner 
does not already have a 12V DC input 
or failing that, does not actually run 
from 12V DC after the 10VAC is recti- 
fied. You may even be able to feed 
12V DC into the 10VAC input, if it is 
followed by a bridge rectifier. It would 
be worthwhile investigating this point. 


Notes & Errata 

LED FUN, March 1999: we have been 
advised by Dick Smith Electronics that 
abatch of PIC12C508 microcontrollers 
have been found to latch into Mode 1 
when Mode 3 is selected. The solu- 
tion is to change all 2.2kQ resistors in 
the circuit to 270Q. All resistors in the 
supplied kits will now be 2700. SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects 
should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according 
to the instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact 
with mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high 


voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone 
be killed or injured while working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in 
SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing 
or selling of any such equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant 


government regulations and by-laws. 


‘Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices. 


Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in 


yes! 


Place your classified advertisement in 
SILICON CHIP Market Centre and your 


FOR SALE 


C COMPILERS: everything you need 


advert will also appear FREE in the to develop C and ASM software for 
Classifieds-on-the-Web page of the 68HCO8, 6809, 68HC11, 68HC12, 
SILICON CHIP website, 68HC16, 8051/52, 8080/85, 8086, 8096 


2 a or AVR: $155.00 each. Macro Cross 
www.siliconchip.com.au..- Assemblers and Disassemblers for 
And if you include an email address or above CPUs + 6800/01/03/05, 6502 and 


your website URL in you classified advert, the | 68HC12 for $78. Debug monitors: $78 


Т - | Iflad:ancthas |. for 6 CPUs. All compilers, XASMs and 
links will be LIVE in your classified-on-the-web! monitors: $480. 8051/52 Simulator (fast, 


EXCLUSIVE TO SILICON CHIP! — voce tros ass 
pob nopo Ла сн o M Ed ра Са 1 кми З ва Demo desk: FREE. All prices 


Г CLASSIFIED ADVERTISING RATES Atmel Flash CPU Programmer: Han- 


dles the 89Cx051, the 89C5x and 89Sxx 
Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 series, and the new AVRs in both DIP 
cents for each additional word. Display ads (casual rate): $25 per column and PLCC44. Also does most 8-pin 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. EEPROMs. Includes socket for serial 
To run your classified ad, print it clearly in the space below or on a separate sheet ISP cable. $199, $37 tax, $10 p&p. 
of paper, fill out the form & send it with your cheque or credit card details to: SOIC adaptors: 20-pin $90, 14-pin $85, 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 8-pin $80. Credit cards accepted. 
(02) 9979 6503. GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. Ph (02) 9896 
7150; Fax (02) 9631 1236; or Internet: 
http://www.grantronics.com.au 


І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І 

І TELEPHONE EXCHANGE SIMULA- 

| TOR, SC February 1998. Test equip- 
ment without the cost of telephone lines. 

І $190. MAGNETIC CARD READER, SC 

| January 1996. Holds up to 8 cards. Use 

| аз а door lock. $65. Melbourne 9806 

| 

| 

І 

І 

І 

І 

| 

І 

І 

І 

І 

І 

І 

І 

І 


0110. 


PRINTED CIRCUIT BOARDS for all 
magazine project, then goto http:// 
www.cia.com.au/rcsradio 

RCS Radio - Bexley (+61 2) 9587 3491. 


Enclosed is my cheque/money order for $. or please debit ту 
O Bankcard (О VisaCard О MasterCard 


WEATHER STATIONS: Windspeed & 


direction, inside temperature, outside 


] | | 

само; | sisi | ! temperature & windchill. Records highs 

& lows with time and date as they occur. 

Signature. Card expiry date. I $420.00 complete plus sales tax if appli- 
cable. Optional rainfall and PC inter- 

Name face. Used by Government Departments, 

І farmers, pilots, and weather enthusiasts. 
| Street r m Other models with barometric pressure, 
humidity, dew point, solar radiation, UV, 

Suburb/town Postcode. leaf wetness, etc., etc. Just phone, fax 


or write for our FREE catalogue and 


B EE _—— EE 
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price list. Solar Flair/Ecowatch ph: (03) 
5968 4863 fax: (03) 5968 5810, PO Box 
18, Emerald, Vic., 3782. ACN 006 399 
480. 


FIND the Hidden BISKIT in our On- 
Line Catalogue at www.allthings.com.au 
It's worth $25.00 to $500.00 ! Our Cata- 
logue has Very Comprehensive & Up- 
to-Date Information & Detailed Applica- 
tion Notes. SINGLE-CABLE-SOLU- 
TIONS 5 mm dia cable for Video & 
Audio & Power Supply from 40 Cents 
per metre ! BUNDLED PAKS for Up- 
grading Systems or DIY: FOUR Cam- 
eras, Switcher & Power Supply from 
$506 ! With 12 Inch Monitor from $607 ! 
With MULTIPLEXER for FULL-FRAME 
FULL-RESOLUTION RECORDING 
from $1196 ! FOUR COLOUR CAM- 
ERAS, SWITCHER & POWER SUP- 
PLY from $873! WITH COLOUR QUAD 
4 Pix 1 Screen from $1271 ! JAPA- 
NESE CS LENSES from $60 ! HIGH 
RESOLUTION QUADS 720 x 576 (Bet- 
ter than SUPER-VHS Quality) Time & 
Date from $313 ! COLOUR QUADS 
from $503 ! COLOUR DUPLEX MULTI- 
PLEXERS from $1329 ! 14 Inch MONI- 
TORS from $218 ! With Inbuilt 4 Ch 
SWITCHER from $256 ! SEE-in-the- 
DARK with our Combination CAMERA 
INFRARED ILLUMINATOR Kit from 
$170! SILICON CCD PCB MODULES 
from $78 ! PREMIUM SONY CCD & 
CHIPSET 480 + Line x 0.05 Lux 32 x 32 
PCB MODULES from $91 | CAMERAS: 
Mini from $88 ! Dome from $91 ! COL- 
OUR DIGITAL SIGNAL PROCESSING 
CAMERAS & MODULES: 400 + Line 
from $180 ! DOME from $185 ! 480 + 
Line DOME with SONY CCD from $246 
1 600 + Line from $346 ! PREMIUM 
High Resolution 600 + Line (Better than 
SUPER-VHS Quality) High Sensitivity 
0.2 Lux (with Slow Scan) COLOUR 
CAMERAS from $455 ! 30 + Lenses 2.1 
to 16 mm INCLUDING JAPANESE 
VARIABLE FOCAL LENGTH. 50 LED 
DIY Infra Red Illuminator Kits only $19 ! 
Monochrome Quads 4 Pix 1 Screen 
from $280 ! ALSO: Outdoor Housings, 
Brackets, Dummy Cams, CCTV-TV/ 
VCR Interface Modules, Motorised Pan 
Units etc. 400 page CCTV BOOK $95 
or FREE ! DISCOUNTS: Based on 
ORDER VALUE, BUYING HISTORY, 
for CASH/CHEQUE & NZ BUYERS ! 
BEFORE YOU BUY Ask about our New 
Enquiry Offer & visit our Web Site at 
www.allthings.com.au Allthings Sales & 
Services. Ph 08 9349 9413 Fax 08 9344 
5905: 


Positions At Jaycar 
We are often looking for enthusias- 
tic staff for positions in our retail 


stores and head office at Rhodes in 
Sydney. A genuine interest in elec- 
tronics is a necessity. Phone 02 9743 
5222 for current vacancies. 


Printed Circuit Board Manufacture 
48-Hour service + High quality + Low prices 
9 1 offs to any quantity ? 


Jutions — we print electronics! 

if urgent, Artwork from your own 

positive or fie; Through 
years techni 


iting; Prompt postal service; 29 
ce; Inexpensive; Superb quality 


Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 
Phone: (03) 9545 3722; Fax: (03) 9545 3561 

Call Mike Lynch and check i 
We are the best for low cost, s 


PCBS MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760 

sesame Ginternetezy.com.au http:// 
members.tripod.com/-sesame elec 


EPE MICROCONTROLLERS. Learn 
programming & experiments with 
Pictutor by EPE's John Becker. See 
http://www.southern.co.nz/pictutornz or 
fax 643-366-7886. 


RAIN BRAIN AND DIGI-TEMP KITS: 8 
station sprinkler controllers, 60 channel 
temp monitor uses 0518205 over 500 
metres. Has PC Data logging. Mantis 
Micro Products, 
http://www.home.aone.net.au/mantismp 


WAS $1275, NOW $750 ($800 — NZ). 
100MHz, 32 Channel Logic Analyser 
kit. Ph 02 9878 4715. 

email peter.baxter@tantau.com.au 
www.tantau.com.au 


SOLAR PANELS: Manufacturers sur- 
plus. Siemens polycrystaline cells on a 
plastic frame 55mm by 160mm. 1 Watt, 
5.7V, 0.22A. CALL FOR DATA SHEET. 
Priced from $5 to $10 each depending 
on quantity. Dealer enquiries welcome. 
(02) 6628 2000. 


SILICON CHIP: complete set, from Vol. 
1, No. 1 to Vol. 11, No. 12, $250 o.n.o. 
Phone (02) 9412 1897. 


PO Box 
Ph/fax 08 8: 


gs R-U 


SPECIAL STEAM 
BOAT KITS $14 


Ў discounted : = 
т сш at of atte sp ро 
СВ cuit aer OC cre ple. 


Silvertone’s RC Receiver 
Still the best little performer available! 


Still only $129.50 AM or $149.50 FM. 

May be used with most ppm transmit- 

ters. This and many other radio control 
products available from: 

Silvertone Electronics, PO Box 580, 

Riverwood 2210. 
Phone/Fax (02) 9533 3517. 

www.silvertone.com.au 


SOLAR PANELS: buy by mail and save! 
75 watt from $590.00, unbreakable s/ 
steel 64 watt $555.00. Largest manu- 
factured: 120 watt $995.00, flexible 32 
watt $475.00. All other sizes available, 
top brands, lowest prices. 
INVERTERS: budget inverters from 
$110.00 (12V 140W). High quality pure 
sine wave inverters from $390.00. Call 
with your requirements. 

WIND GENERATORS: wide variety 
available, call with requirements. 
TASMAN ENERGY Free call 1800 
226626 


INTERNATIONAL SATELLITE TV RE- 
CEPTION in your home is now afford- 
able. Send for your free info pack con- 
taining equipment catalog, satellite lists, 
etc or call for appointment to view. We 
can display all satellites from 76.5F to 
180F. AV-COMM P/L, 198 Condamine 
Street, Balgowlan NSW 2093. Tel: 02 
9949 7417 or 9948 2667. Fax: 9949 
7095; www.avcomm.com.au 
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Silicon Chip Binders 


ж Heavy board covers with 2-tone 
green vinyl covering 


ж Each binder holds up to 14 
issues 


* SILICON CHIP logo printed in 


gold-coloured lettering on spine 
& cover 


Price: $12.95 plus $5 p&p each 
(available Aust. only) 
Just fill in & mail the handy order 
form in this issue; or fax (02) 9979 
6503; or ring (02) 9979 5644 & quote 
your credit card number. 


RTN Australia Parallax distributor: Ba- 
sic Stamps BS1, BS2, BS2-SX all ex 
stock. Chipsets also available for high 
volume applications. SX development 
tools and chips also available. New su- 
per BS1/2 development board Oz made 
now available. Custom I/O extender 
chips for the Basic Stamps. Serial Led 
driver kits, a/d kits, temperature kits etc. 
FerretTronics servo and stepper motor 
chips. TiePie HandyScope HS2, Dos 
and Win software included. Ph/Fax (03) 
9338 3306. 

Email: nollet mail.enternet.com.au 
Http://people.enternet.com.au/-nollet 


vellous book for the true experiment- 
alist!” Elektor Electronics. 
(www.onekw.co.nz) 


A NEW address for Acetronics 
http://www.acetronics.com.au 

On-line PCB quotes, free software, DIY 
PCB supplies plus many other items & 
services. 02 9743 9235. 


1A LASER DIODE DRIVER, 3W head 
laser power monitor, IR laser diode with 
housing, greatly reduced price, e-mail 
Imatthee @ perthpcug.org.au for details 
and pictures. 


KIT ASSEMBLY 
ANY KITS assembled/calibrated: pro- 
fessional, speedy service. Phone Nev- 
ille Walker (07) 3857 2752. 


WANTED 


SPEAKERWORKS: specialist in 
speaker repairs and parts. DIY refoam 
kits: 3%", 4", 5", 6", 7", 8", 9", 10", 11", 
12" and 15" $39.95. Includes shims, 
dustcaps and adhesive. Largest inven- 
tory of cones, surrounds, gaskets, spi- 
ders, dustcaps, grilles, foam and cloth 
and 4,700 custom voice coils. Phone 
02 9420 8121, Fax 9420 8131. 


WANTED: 3-STAGE FIBRE OPTIC fi- 
bre optic image intensifier as previously 
sold by Oatley Electronics (25 or 40mm). 
EMAIL: tomlut@ bigpond.com 


HOMEBUILT DYNAMO, engineering 
dreams into reality. “An absolutely mar- 


SYDNEY ж. 
|, OUTDOOR 


HELP SAVE THE NIGHT SKY! 


We are losing our heritage of starry night skies. Poor, inefficient IMPROVEMENT 
outdoor lighting is causing glare and "light pollution". This wastes ges 
energy and increases greenhouse gas emissions. 


You can help by joining SYDNEY OUTDOOR LIGHTING IMPROVE- ' 
MENT SOCIETY (SOLIS). SOLIS aims to educate and inform about 


LIGHTING 


quality outdoor lighting and its benefits. We also lobby councils, 
government and other bodies to promote good lighting practice. SOLIS meet- 
ings are held third Monday night of each month at Sydney Observatory. 


Individual membership is $20 pa. Donations are also welcome. Cheques 
payable to "SOLIS c/- NSAS", PO Box 214, West Ryde 2114. 


Email: tpeters @ pip.elm.mq.edu.au 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


* RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 

+ Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


Understanding. 


EMC For Product 
Designers* 
By Tim Williams. First published 
1992. Second edition 1996. 
Widely regarded as the standard text 
on ЕМС, this book provides all the 
information necessary to meet the 
requirements of the EMC Directive. 
It includes chapters on standards, 
measurement techniques and design 
principles, including layout and 
grounding, digital and analog circuit 
design, filtering and shielding and 
interference sources. The four 
appendices give a design checklist 
and include useful tables, data and 
formulae, 299 pages, in soft cover at 
00. 


Understanding 

Telephone Electronics" 

By Stephen J. Bigelow. 

Third edition published 1997 by 
Butterworth-Heinemann. 

This is а very useful text for anyone. 
wanting to become familiar with the 
basics of telephone technology. The 
10 chapters explore telephone 
fundamentals, speech signal 
processing, telephone line. 
interfacing, tone and pulse 
generation, ringers, digital 
transmission techniques (modems 
& fax machines) and much more. 


Ideal for students. 367 pages, in soft 
cover at $55.00. 


Guide to 

Satellite TV* 

Installation, Reception & Repair. 
By Derek J. Stephenson. First. 
published 1991, reprinted 1997 
(4th edition). 

This is a practical guide on the 
installation and servicing of satellite 
television equipment, including 
antenna installation and alignment. 
The coverage of the subject is 
extensive, without excessive theory 
or mathematics. 383 pages, in hard 
cover at $60.00. 


Audio Electronics* 

By John Linsley Hood. First 
published 1995. Second edition 
1999. 

This book is for anyone involved in 
designing, adapting and using 
analog and digital audio equipment. 
It covers tape recording, tuners and 
radio receivers, preamplifiers, 
voltage amplifiers, audio power 
amplifiers, compact disc technology 
and digital audio, test and measure- 
ment, loudspeaker crossover 
systems, power supplies and noise 
reduction systems. 375 pages in soft 
cover at $79.00. 


І Audio 


pact Disc 
echnology й 


Digital Audio & Compact 

Disc Technology” 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 

This is the best book on compact 
disc technology that we have ever 
come across. It covers digital audio 
in depth, including PCM adapters, 
the Video8 PCM format and R-DAT. 
If you want to understand digital 
audio, you need this reference book. 
305 pages, in paperback at $90.00. 


The Art of Linear Electronics* 
Ву John Linsley Hood. Published 
1993. 

This is a practical handbook from 
one of the world's most prolific 
audio designers, with many of his 
designs having been published in 
English technical magazines over the 
years. A great many practical circuits 
are featured — a must for anyone 
interested in audio design. 336 
pages, in paperback at $80.00. 


Servicing Personal Computers* 
By Michael Tooley. First published. 
1985. 4th edition 1994. 

Computers are prone to failure from 
а number of common causes & 
some that are not so common. This 
book sets out the principles & 


practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines & 
includes program listings. 387 pages 
in hard cover at $90.00. 


Radio Frequency Transistors* 
Principles & Practical Applications. 
By Norm Dye & Helge Granberg. 
Published 1993. 

This book strips away the mysteries 
of RF circuit design. Written by two 
Motorola engineers, it looks at RF 
transistor fundamentals before 
moving on to specific design 
examples; eg, amplifiers, oscillators 
and pulsed power systems. Also 
included are chapters on filtering, 
impedance matching & CAD. 235 
pages, in hard cover at $105.00. 


Guide to TV & 

Video Technology* 

By Eugene Тгипаїв. First published. 
1988. Second edition 1996. 
Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV 
and video technology. The book 
includes both theory and practical 
servicing information ans is ideal for 
both students and technicians. 382 
pages, in paperback, at $55.00. 


а поранив і “Sere, 
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Are your SILicon CHIP copies getting 
damaged or dog-eared just lying around 
in a cupboard or ona shelf? 

Can you find that particular issue you 
need to refer to? 


Keep your ое safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

м Easy to use 

м Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well... 
м And they look good, too! 


Order by phone or fax from SiLicon бн - or use the handy order form іп this issue 


are you going to find the data? 


ght to your SILICON CHIP/Jaycar Giant Data Wallchart. 
"s information on selecting the right heatsink, testing 
rs, wiring regulators. Plus capacitor marking codes, 
lour codes, loads of computer information from RAM 
OMS to ASCII codes and computer port pin-outs . . . 
оп audio connector standards! All this in a glossy, 
perfect for hanging in your workshop or study! z 


